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ORIGINAL WOBK IN AJtERICA. 

"Americans are the best mechanics in the world.'' 
This assertion was recently made by an English scien- 
tific journal of high authority, and so true it was that 
it has remained uncontradicted. Indeed, European 
journals abound with descriptions of American accom- 
plishment in the domain of applied science, and the 
detail of American practice and American criteria pre- 
vail to a very important extent in European work- 
shops. But though we have worked this field so per- 
sistently and successfully, though we have designed 
with cunning skill so many devices to lighten the la- 
bors and increase the convenience of the human 
family, much of the credit belongs to the old world, for 
it was there the laws were discovered or rather inter- 
preted upon which these later applications are based. 
That investigation in pure science has been sadly ne- 
glected here in the past is a matter of record. Per- 
haps there are Paradays and Davys and Oersteds 
among us, but they have not come to the surface. 
Such men labor for the love of science ; we have been 
after dollars. 

That there are keen and well prepared minds and 
cunning observers among us, no one will doubt who 
has listened to the discussions of some of our scien- 
tific bodies, notably the National Electric Light As- 
sociation. Many look to the universities for discove- 
ries in pure science, and with a view to discover 
what original work, if any, is being done among them 
the Scientific American recently sent a representa- 
tive. Pollowing is the result of his investigations, the 
same being as nearly as possible in the language of the 
scientific men interviewed : 

Dr. Josiah P. Cooke, Erving Professor of Chemistry 
and Director of the Chemical Laboratory, at Harvard, 
said : The investigations in chemistry conducted 
during the present year are largely continuations of 
those of last year ; but for obvious reasons we are not 
yet in a position to judge fully of the results. Under 
the direction of Prof. Jackson, researches are being con- 
ducted in several different subjects. Among these are 
the study of the reaction between sodium maloric 
ester and tribromtrinitrobenzol, and also work on the 
new compounds made by this action. Some study has 
also been made of the products of the action of sodium 
acetacetic acid upon tribromdinitrobenzol. A study is 
also being made of the reaction between sodium malo- 
ric ester and the latter acid ; also a research on tetra- 
bromdiuitrobenzol, with particular reference to its 
action with aniline and sodium maloric ester. Under 
Prof. Jackson's supervision, also, three seniors of the 
college carried on a series of experiments in aromatic 
compounds, whereby several new compounds were dis- 
covered, and the constitution of some old ones de- 
termined. 

The investigation of chlorpyromucic acids was con- 
tinued by Prof. Hill and a new dichlorpyromueic acid 
was discovered, whose constitution has not yet,been as- 
certained. It is worthy of notice, however, that this is 
the first representative of a class of disubstituted pyro- 
mucic acids which must be either structurally isomeric 
with the two forms formerly observed or geometrically 
isomeric with one of them. 

By experiments conducted under the direction of 
Prof. Hill upon the so-called dioxymaleic acid, it was 
found that pure dibrommaleic acid yielded nothing 
but acetic acid and carbonic dioxide under the con- 
ditions described by Bourgoin. 

The pyromucic acid used in these investigations was 
made from a crude f urf urol found among the products 
of the dry distillation of wood. The higher boiling 
portions of the oil have also been studied, and although 
the experiments have not yet been completed, the 
presence has been established of a methylfurfurol boil- 
ing at 186° to 187°, which can readily be converted into 
a methylpyromueic acid by oxidation. 

A few years ago, I sought, with the assistance of Dr. 
T. W. Richards, to determine accurately the ratio be- 
tween the atomic weights of oxygenand hydrogen, with 
the view of testing the hypothesis that the atomic 
weights are in many cases the exact multiples of that 
of hydrogen. 

In the course of this investigation, the glass globe 
holding the gas contracted when exhausted, produc- 
ing an unexpected correction, which so greatly reduced 
the value of the atomic weight of oxygen below that 
previously obtained as to suggest the idea that in former 
experiments this correction had been compensated for 
by some constant error still undetected. Owing to the 
fact that the atomic weight of oxygen referred to 
hydrogen must have, very nearly, the same value as 
the specific gravity of oxygen gas referred to hydrogen 
gas, it seemed advisable to redetermine this last con- 
stant by a process not involving the exhaustion of the 
globe in which the gases were weighed. 

I devised a method for this purpose, and I have been 
engaged this year in working out the details which the 
new method involved. This work has resulted in veri- 
fication of the low value of the atomic weight of oxygen 
previously obtained. 

A series of interesting observations were conducted 
by Dr. O. W. Huntington, on certain features of crys- 
talline growth, which bear an important relation to 



the subject of the origin of meteoric bodies. Previ- 
ously he had shown that a continuity could be traced 
between ordinary octahedral and so-called cubic irons, 
and this led to the inference that both had the same 
structure, and that they differed only in having a more 
or less coarse grained structure, depending on the 
rapidity of the cooling of the originally molten mass. 
Later observations have confirmed this inference, and 
it is now evident that while the outer portions of the 
large Cohahuila meteorites have all the characters 
heretofore associated with a cubic structure, the in- 
terior of these masses is filled with Widmanstattian 
plates, and when exposed breaks into small octahedral 
plates. The transition from rapid to slow crystalliza- 
tion is shown on the face of a large slab cut through 
the center of one of the masses. From these observa- 
tions it would seem that there is a certain individuality 
in the masses and that the meteors were launched into 
space in a molten condition and cooled each by itself. 

The above is a brief outline of what has been accom- 
plished at Harvard in the direction of original research 
in the science of chemistry. And this was accomplished 
in spite of the requirements in the way of active teach- 
ing. Moreover, the cost of the material and apparatus 
and in some instances of the salaries of private assist- 
ants was borne by the teachers conducting the experi- 
ments. And in this connection I would say that one of 
our greatest needs is a small endowment to defray the 
expenses of chemical investigation. I say it in no 
boastful mood, but it is nevertheless a fact that among 
the English-speaking people there is not a single uni- 
versity which can show as good a record. And in Ger- 
many, of which so much may be said regarding the 
encouragement of original research in chemistry, it is 
at only two or three centers of activity that this record 
has been greatly surpassed. 

The functions of a university are to act as an edu- 
cator of youth and to serve as a source of knowledge. 
These functions are mutually dependent yet essentially 
distinct. Until recently an idea was current that in 
most departments teaching was the only occupation 
for which the professors were paid. This idea had its 
origin in the circumstance that the teachers were 
mainly supported by the fees of students. I do not for 
a moment question that in an American college a prime 
condition of the institution's success is the best of 
thorough teaching ; and that we have not neglected 
our duty in this respect is evident from the large num- 
ber of students now studying at our desks. 

But the officers of a university should be actuated 
by a higher spirit than that of a mere pedagogue, and 
in this respect there has been a noticeable change dur- 
ing the last few years in the attitude of the university 
toward original research. The value, material and 
moral, arising from the discovery of truth is univer- 
sally admitted. Scholars in a university are properly 
engaged only when searching for abstract truth ; that 
is in searching for truth for truth's sake, rather than 
for devices for industrial appliances. That this value 
of pure scientific truth is not appreciated fully in the 
United States is a lamentable fact ; and it is often the 
case, even in the reading of a paper before a scientific 
society, that the technical.forms in which results are 
stated are often received with a smile. But the ab- 
stract truths of one generation is the practical 
knowledge of the next. 

The magneto-electric machine, a purely philosophi- 
cal instrument made by Faraday in 1831, has developed 
into the dynamo of to-day. The discovery by Oersted 
in 1819, that a needle is deflected by an electric current, 
became the basis of Wheatstone's telegraph in 1838. 
And so in chemistry purely theoretical investigations 
of the products of the distillation of coal tar have 
created new branches of industry and revolutionized 
the old arts of dyeing and printing. Undoubtedly, 
theoretical study is the necessary condition of indus- 
trial progress. Oersted, Ampere, and Faraday were 
the necessary forerunners of Wheatstone, Morse, and 
Gramme. One hundred years ago Galvani published a 
description of certain phenomena, which were the first 
indicators of the mode of energy now known as elec- 
tricity. And a century hence, when our successors 
look back on our work of to-day, what will most en- 
gage their attention is not the great industrial achieve- 
ments of which we boast, but the conscientious follow- 
ing out of some mysterious hints of nature, as mys- 
terious as were the twitchings of the frog's legs sus- 
pended from an iron balcony in Bologna in the year 
1787. The enthusiasm of the true-hearted scientific in- 
vestigator has also an immediate value. It has an im- 
portant reflex action on education. Certainly direct 
teaching has its legitimate place in the details of col- 
lege discipline, but education is not solely a question 
of instruction, but fully as much, if not more, a ques- 
tion of enthusiasm. 

The highest inspiration can come only from the 
teacher who is himself a student ever searching for 
the underlying and vivifying truth at its original 
sources, which, for the student of science, must be the 
ever-open book of nature. Compared with this over- 
ruling spirit, the number of courses of study is a 
matter of secondary importance. 
If, then, it is true that the function of the university 
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is to serve as a pioneer in original investigation, no 
cost can be too great which is required to facilitate 
these studies. But while the colleges of this country 
have vied with each other to increase the facilities for 
instruction, they have done almost nothing to en- 
courage the higher work of their professors, and what 
has been accomplished for science and scholarship is 
due solely to the untiring efforts of devoted men work- 
ing under adverse circumstances and against great 
odds. 

A college professor cannot successfully conduct any 
of this work unless his occupation of teaching leaves 
him sufficient leisure of energy as well as of time. No 
original work can be expected of a teacher whose 
energy has been exhausted in the classroom. More- 
over, in conducting scientific investigation, it is all im- 
portant that the attention should be engrossed with 
the work. To secure the best result whole days or 
weeks should be left otherwise unoccupied, and if this 
object were regarded as of primary importance, the 
colleges might easily conform their exercises to meet 
this requirement. On the other band, however, a 
limited amount of teaching is a help rather than a 
drag to the investigator. 

But in the distribution of work, a far greater eco- 
nomy of resources might be used than is usual in our 
colleges. To employ trained veterans to do drill work 
which could be done equally as well by younger men 
is as great a waste of skill as it would be to set a cabi- 
net maker to frame a house. If the administration of 
our colleges relieved their experienced professors from 
drudgery by transferring elementary instruction to 
young men, the efficiency of these institutions as 
sources of knowledge would be greatly augmented. 
But, even if relieved from the irksome work of ele- 
mentary instruction, our college professors cannot se- 
cure the largest results as producers of knowledge, 
unless they are provided with the assistance required 
to carry forward with success the work of investiga- 
tion. In all departments of experimental science 
original research involves an immense amount of pure- 
ly mechanical labor. Mechanical difficulties have to 
be overcome, and the resources of every art and trade 
are called into requisition. To those who are accus- 
tomed to secure a return proportionate to the labor 
expended, as in most literary enterprises, such work 
would be utterly discouraging. We spend days and 
weeks to find the cause of an anomaly in our results, 
and discover at last only an impurity in our materials 
or a leak in our apparatus. Thus it is that the mere 
physical labor in a chemical experiment becomes so 
great. As well expect an architect to build with his 
own hands the house he had planned as to expect the 
experienced chemist or physicist to do the mechanical 
work which his investigations require. The product- 
iveness of our universities as centers of thought can 
never be brought up to the higher interests of the com- 
munity until provision is made for supplying with 
necessary assistance those who are capable of directing 
scientific investigation. We should never have been 
able to accomplish the work that has been done in our 
laboratory had we not been able in a more or less 
irregular or spasmodic way tc secure a limited amount 
of excellent assistance. Some advanced students have 
been willing to give their labor for such small pecu- 
niary remuneration as will enable them barely to live 
at the university. This mode of securing assistance 
is objectionable for several reasons. No dependence 
can be placed upon it, and the assistance is constantly 
wanting when most needed. A large university should 
provide and organize the assistance required by its 
working professors just as efficiently as it actually does 
its instruction. Of course, to do this requires endow- 
ments. The only department where the endowments 
are adequate for the purpose is the observatory, and 
its large contributions to astronomical science is the 
natural result of the large amount of assistant labor it 
employs. There are just as large problems in physics 
and chemistry, and just as important ones for the ad- 
vancement of knowledge as in astronomy, but these 
have to wait for the want of such endowments as the 
older and more popular science readily secures. At 
this moment there is a very important problem in 
chemistry which corresponds to the great problem of 
mapping out the stars, with which so many astronomi- 
cal observatories are occupied, and that is the de- 
termination of the accurate values of the atomic 
weights. A great deal of work has been done on that 
problem in our laboratory, and a plan has been de- 
vised for carrying forward the investigation, which 
cannot fail to bind the results obtained into a consis- 
tent whole, but the plan lags for want of laborers. 
Our laboratory has actually no endowments, and the 
cost of all scientific work, except actual instruction, 
must be borne by those who seek to extend the bound- 
aries of knowledge. 

Some years ago a plan to endow research was drawn 
up and submitted to the criticism of several prominent 
men of science in this country. The plan contemplated 
supporting with large endowments a body of trained 
experts wholly devoted to scientific investigation, and 
the interest which it aroused plainly indicated the 
national importance which was attached to such work. 



It seems to me that the chief defect of the plan was to 
connect the endowments with the universities or other 
existing educational institutions. It is not possible to 
secure by any system of competition first-class investi- 
gators, and endowments distributed on such a basis 
wouldleadonly to commonplace results. Like the poet, 
the investigator is born, not made, and the higher edu- 
cational institutions are the places where such powers 
are naturally discovered and developed, and they afford 
the best field for its exercise. I believe that the most 
effective method of endowing research would be to 
multiply at the larger universities professorships, with 
strict limitations as to the amount of teaching that 
could be required, and with an income sufficient to pay 
for assistance and defray all other costs of investiga- 
tion. I should recommend that such professorships be 
open at large to any one who had special aptitude for 
investigation. 

Another condition of successful investigation is free- 
dom from anxiety in regard to means of support. The 
divine afflatus is rarely accompanied by wealth, and 
the investigator must live, and live decently. The 
average salary of the schoolmasters of the country is 
better than that of the professorships in most of our 
colleges, and it seems strange that recruits can be had 
for such positions; but, in fact, they are eagerly sought, 
and by a class of noble and devoted men. Students 
who in our laboratory acquire an enthusiasm in the 
pursuit of truth will constantly give up every chance 
of pecuniary gain and take a position where they can 
devote their life to study, provided only it promises a 
bare support. Their first question in regard to an 
opening is not what is the salary, but what are the fa- 
cilities for investigation. The world would profit from 
the labor of such men if they were relieved of all pe- 
cuniary anxiety. 

Large salaries are not expected, indeed are not de- 
sirable. It is not best that men should be led into such 
a career who have not so marked a call that they are 
willing to sacrifice to it the larger emoluments of pro- 
fessional success. 

(Further talks with professors of Harvard and other 
universities will follow.) 



does not believe in it ; insisting that infantry fire is the 
best physic for charging troopers. 



Electricity for passenger service, steam for freight 
trains. That, so some good authorities declare, will be 
the apportionment of the rival energies on the railroad 
of the future. Steam at high speed requires quantities 
of coal and water, thus largely increasing the weight to 
be carried, while the wear and tear of the generating 
apparatus is thought to be almost doubled when con- 
tinuously forced. With electricity, on the other hand, 
it is quite otherwise. The faster you go, the greater is 
the economy over steam. Indeed, as the speed in- 
creases the relative value of electric propulsion increases 
enormously, an expert before a recent meeting of the 
Institute of Electrical Engineers declaring that at 120 
miles an hour it is something like six times more eco- 
nomical than steam. " If, 1 ' said he, "you can get 90 
per cent efficiency out of your electric service and have 
a frequent service at 20 miles an hour, electric propul- 
sion is even then slightly more economical than steam 
propulsion." One of the best known electric motor 
manufacturers recently declared it to be his belief that 
in the future express trains between populous centers 
like New York and Philadelphia would consist of two 
electric cars, to be started every ten minutes, and run- 
ning at a speed of a mile a minute. 
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Tbe Electric Transmission of Power. 

Switzerland seems to have taken the lead of all 
countries in adopting the system of electric transmis- 
sion of power in a large way and for all purposes. Mr. 
Gasper Kapp, in a recent lecture before the British 
Society of Arts, gives some most interesting details, in- 
cluding cost, of the principal installations, as follows : 
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MISCELLANEOUS NOTES. 
To what extent may mechanical designs be copied 1 
From a legal standpoint the answer would be : Only up 
to the point of infringement. But in the current prac- 
tice in the machinery trades, unless the design be 
wholly novel, little, if any, objection is made to in- 
fringement in the line of improvement. Hammers, 
saws, chisels, files, and the like are constantly under- 
going changes in design ; he whose design is improved 
upon borrowing the improvement, adding something 
to it, and selling it as his own ; another taking it from 
him by similar means, and so on. A large manufacturer 
of machinery said to the writer recently: "It doesn't pay 
to bring suit save where the interference is very clear. 
Saws and planers and drills and the like have been 
made time out of mind, their principles having been 
utilized in a thousand and one ways. Even where one 
of our draughtsmen leaves us and goes to a rival house, 
carrying many of our ideas with him to be worked out 
with close resemblance to our own designs, it scarcely 
pays to fight. We take the result and make as much 
improvement as we are enabled to and let it go at that. 
The machinery trade generally is doing the same, the 
result being as usual — the man with the longest pole 
gets the most persimmons." 



Too much cavalry, so it is claimed, is a serious defect 
of the German war establishment. Indeed, a sugges- 
tion of reducing the present force of 64, 162 troopers and 
62,469 horse one-half is now being seriously considered 
by the general staff. " Cavalry armed with sword 
and lance, like the uhlan," says a general of division, 
writing on the subject, " is more likely to encumber an 
army than to advantage it." He reviews the history 
of recent wars to prove the utter fatuity of pitting 
mounted men against infantry, citing the failure of the 
cavalry at Milaslaw, Wiesenthal, Balaklava, Solferino, 
Worth, Mars la Tour, Beaumont, etc., to prove his 
point. His mention of Balaklava, it is evident, refers 
to the charging of the Light Brigade upon a Russian 
battery, this having always been regarded as a great 
blunder, the result of a misunderstanding of orders. 
On the other hand, the charge of 500 men of the heavy 
brigade, under Col. Scarlett, was a remarkable triumph 
for the trooper, but not, however, over infantry. " The 
improvement in small arms," continues the general, 
" has led to the abandonment of the old bayonet drill. 
A man who started at a distance of 1,000 paces to at- 
tack an enemy with fixed bayonet would be regarded 
as a candidate for a lunatic asylum. What, then, of 
the cavalryman, who offers six times the front to 
marksmen, who cannot take advantage of the protec- 
tion afforded by the contour of the country, but who 
is expected to advance in solid array on an enemy 3,000 
paces distant ? " He believes it to be the province of 
cavalry to reconnoiter and force an unestimated enemy 
to show his strength, and would have wagons carrying 
infantry to storm fortified places during aggressive re- 
connoiterlng. As to opposing cavalry with cavalry, he 
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♦This includes regulating apparatus, instruments, posts, insulators, 
lightning arresters, erection, and supervision. 

At the Schaffhausen Spinning Mills a larger plant 
than any of the above is being erected, to have five 
turbine wheels of 350 horse power each, of which three 
are in position and two are in use. Four cables are 
employed, each having 0437 of a square inch section, 
and they are carried on towers across a river span of 
336 feet. At the power station there are two dynamos 
of 300 horse power over-compounded, and there are 
three motors at the mill, one a twin machine of 380 
horse power, and two of 60 horse power in different 
parts of the premises. The commercial efficiency of 
the plant at full load is 78 per cent ; it is guaranteed to 
have a capacity of 20 per cent in excess of the normal 
for 1% hours ; the brushes wear 2,000 hours, and the 
commutator 20,000 hours. The cost of the installation 
was $68 per horse power delivered, and the cost of 
power is $14 per horse power per year at the rope 
pulley of the turbine. 

♦ !»! ♦ 

Tbe Iron Port of tbe World. 

Escanaba is the county seat of Delta County, Michi- 
gan. It lies at the foot of the great pine forests, and 
overlooks Little Bay de Noquet, the headwaters of 
Green Bay. Five years since it was practically a vil- 
lage in the wilderness. To-day finds it a city with a 
population of 8,000, lighted by electricity, having a 
well equipped fire brigade, waterworks with a capacity 
of 4,000,000 gallons per day, a high school and three 
other schools, six churches, three newspapers, a rail- 
way station where 216 trains arrive and depart daily, 
and it will shortly have an electric street railway in 
full work. Its annual retail trade is estimated at 
$3,000,000, and its wholesale trade, including iron ore, 
pig iron, lumber, and coal, at about $25,000,000. 

According to Mr. Nursey's carefully written report, 
capable of the fullest verification, Escanaba is the 
greatest iron port of the world. He tells us that during 
the navigation season of 1890 it shipped 3,700,000 tons 
of iron ore, or nearly double that of all the ore ports of 
Michigan, Wisconsin, and Minnesota combined. Its 
lumber output amounted to about 120,000,000 feet, 
while the freight capacity of the vessels entering and 
clearing from its port exceeded 8,000,000 tons. This 
compares with the tonnage of the greatest seaports of 
the world, which are : (1) London, 19,000,000 ; (2) Liver- 
pool, 14,000,000; (3) New York, 11,000,000; and next 
comes Escanaba with 8,000,000 tons. 
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Wood Pulp. 

Wood pulp making by the sulphite process is thus 
briefly described : The wood is peeled, discolored or 
decayed parts are removed, the wood is cut across the 
grain into thin chips, which are elevated to the top of 
the mill and dropped into large drums about 14 feet in 
diameter, 24 feet long, and strong enough to sustain a 
pressure of from 75 to 200 pounds to the square inch ; 
when packed full of chips the drum is filled with sul- 
phuric acid and other chemicals, and the cotton-like 
product is pressed dry and mashed, mixed with water, 




TOUCHSTONE'S QUILTING FRAME FOR SEWING MACHINES, 



rolled flat, and cut into shape for bundling, being 60 
per cent moisture and 40 per cent fiber. Thus it goes 
to the paper mill. One cord of spruce makes 1,200 
pounds of dry fiber, worth from $1 to $1.50 a hundred 
pounds. Freight is paid on the water contained rather 
than use dry pulp, which packs hard. A sulphite 
plant that will consume from 8 to 15 cords of wood 
every twenty-four hours will cost about $10,000. 



A READILY APPLIED CAR REPLACER. 

The device shown in the accompanying illustration, 

which has been patented by Messrs. William Stephens 

and Joseph Mott, is designed to afford a ready means 

of replacing a derailed car or engine upon the track at 




STEPHENS & MOTT'S CAR REPLACER. 

any point in the length of the road. An outer and an 
inner frog or skid are provided, each made in two sec- 
tions — a bar or track section and a base section for se- 
curing the device to a track rail. A sectional view of 
the device applied to one rail is shown in the small fig- 
ure, the base plate having at one end a flange gripping 
the flange of the rail base on one side,while an adjust- 
able clamp and key, projected through an aperture in 
the base plate, are adapted to clamp the device on the 
other side of the rail base, the key being attached to 
the clamp by a small chain. The bar or track section 
is pivoted at one end to a short post at the other end 
of the base section, and is curved downward and flat- 
tened on its under face to rest upon a tie, a pin or pins 
in its flat under face being adapted to enter the sleeper 
and retain the track section in fixed position. In the 
inner frog or skid, the upper face of the track section 
is provided with side flanges, each of which has an 
angular recess, while a switch point is pivoted to the 
pivotal end of the section, and adapted to be swung 
into or to enter either of the recesses, according to the 
direction in which the switch point is to be thrown. 
Attached to each skid near its lower end is a suitable 
length of chain having at its free end a double hook 
for engagement with a rail flange when the device is 
placed in position. 

For further information relative to this improvement 
address the inventors, Redding, Cal. 



A QUILTER FOR SEWING MACHINES. 
The illustration represents a device designed to be 
easily and nicely adjusted to hold a quilt in convenient 
position for work upon it, and so that it may be readily 
adapted to the feed of any sewing machine. It has 
been patented by Mr. James N. Touchstone, of Ida, 
Texas. A properly braced standard resting upon the 
floor has a forwardly extending arm carrying a vertical 
post connected by side braces with the standard. Upon 
the projecting end of the arm rests the central portion 
of a cross beam or track having its upper edges beveled 
to receive a pulley, the track hav- 
ing an end stop to prevent the 
pulley block from running off, and 
rods extending from each end to a 
pivotal connection with the upper 
end of the vertical post, whereby 
the track may be tilted to any 
desired inclination. A pulley block 
with a grooved pulley is carried 
by the track, and through the lower 
portion of the pulley block extends 
a vertical bolt, on which is pivoted 
a cross beam, at each end of which 
is a loop adapted to receive an 
upright of the quilt-holding frame. 
By the insertion of a bearing pin 
in one of several holes in the upper 
end of the uprights the latter may 
be readily adjusted as to height, 
and at the lower ends of the up- 
rights are loops, through which 
extend the end pieces of the frame, 
in which are journaled three rollers 
adapted to support a quilt placed 
thereon in the usual manner. The 
rollers have at one end perforated 
disks adapted to be engaged by 
latches, whereby the rollers will be held from turning, 
except when the latches are disengaged. With this 
construction, the frame supporting the quilt may be 
readily brought into any desired position, the sus- 
pended frame moving freely, and the device permitting 
of such arrangement in connection with a sewing 
machine that the feed of the machine will draw the 
quilt and frame through it. This quilter is designed 
for adaptation to all family sewing machines, for the 
quilting of any desired pattern. 

■ ♦ ■ • > ♦ — — 

A PROPELLING MECHANISM FOR VEHICLES. 
This is a further invention of Mr. M. A. Libbey, of 
South Berwick, Me., for an improved vehicle, styled 
by the inventor the "Princess of the Highway," de- 
scribed in our issue of March 14. It is designed to 
afford a strong and light tubular construction con- 
taining frictionless, telescopic, ball-bearing slides and 
balanced steering and driving gear, adapted for 
application to ordinary light road vehicles, to the 
varying lengths and widths of which it is adjustable. 
Fig. 1 is a view in perspective of a vehicle provided 
with this mechanism. Fig. 2 being a broken plan view, 
and Fig. 3 an enlarged detailed sectional view of the 
steering mechanism. The power by which the vehicle 
is propelled is applied to a vertical shaft hav- 
ing its bearing in a bracket projecting for- 
ward from the front end of the wagon body, 
a solid collar, forming the upper end of a stiff 
spiral spring, being firmly connected to the 
shaft, while the lower end of the spring is 
fixed to the flange of a tube on a shaft in a 
frame connected with the front end of the 
reach rods, a depending arm from this frame 
carrying the connecting rod which drives the 
rear wheels. The spring on the power shaft is 
not intended to yield vertically, but is adapted 
to spring laterally, to allow for the swaying 
of the vehicle, the spring being turned like an 
ordinary shaft. Clamped to each of the rear 
wheels are annular flanges with inwardly pro- 
jecting flattened rims, the flanges having a 
rib extending around their inner surfaces and 
being provided with recesses or indentations, 
while a circular gear is adapted to fit closely 
within the flanges, to abut with the rib and 
receive the indentations. The gears are adapt- 
ed to mesh with pinions on transverse shafts, 
so that when the pinions are turned, the rear 
wheels will be revolved. A hollow shaft, car- 
rying at its top a hand wheel or handle bar, 
extends upward through the wagon body in 
front of the seat, the lower portion of this 
shaft being connected with a forwardly extending 
steering mechanism, whereby the forward wheels and 
axle may be turned to one side as desired, as shown 
in Fig. 2. The main parts of the mechanism are 
inclosed, so as to be unaffected by mud and dust, 
and the driving parts are designed to remove the 
weight and strain from the axles and place the weight 
in continued suspension on the circumference of 
the advancing half of the drivers. Other modifica- 
tions of the invention, on the same general principle, 
are designed for application to heavy passenger vans, 
etc. 



AN IMPROVED WRENCH. 
A wrench which is simply and strongly made, and is 
readily adjustable to grip larger or smaller work, is 
shown in the cut, and has been patented by Mr. Ben- 
jamin B. Farris, of Rocky Ford, Ga. The stock has an 
angularly extending fixed jaw, provided with serra- 
tions, and on one 
side of the stock 
are serrations as 
shown in a broken- 
away portion in the 
picture. The serra- 
tions in the side of 
the stock are engag- 
ed by corresponding 
serrations on the 
inside of a head slid- 
ing between two par- 
allel flanges at the 
edge of the stock. A 
bolt, passing through 
a longitudinal slot 
in the stock, secures 
the head thereto in 
the desired adjust- 
ment, and in the 
outer end of the 
head is pivoted a 
hook-shaped, serrat- 
ed jaw. When the 
head is in the pro- 
per position, the 
work is engaged at 
one side by the ser- 
rations of the fixed 
jaw, and as the ope- 
rator turns the work 
the hooked jaw has 
a tendency to be firmly drawn toward the fixed jaw, 
so that the wrench does not slip on the work. 




FARRIS' WRENCH. 



Wesley's Electricity. 

While the religious sect which he founded has been 
celebrating the centenary of John Wesley, how many 
of his followers have been made aware that he was the 
author of a work on electricity ? This curious brochure 
was published in 1759, under the title of " The Deside- 
ratum ; or. Electricity made Plain and Useful by a 
Lover of Mankind and of Common Sense." The titles 
of the sections are decidedly suggestive : " Electricity 
the Soul of the Universe;" " The Cat in the Oven, 
curious Electrical Experiment;" "A Person with 
Small-pox cannot be Electrified ; " " Electricity the 
greatest of all Remedies." The reverend author goes 
in for a serious argument to demonstrate that it is 
"just as innocent to keep our rooms tight from light- 
ning, as from wind and water." One of the entries is 
as follows: "Exp. 32. A Person standing on the 
Ground cannot easily kiss an electrified Person stand- 
ing on the Rosin.'' About half the volume is taken up 
with narratives of cures supposed to have been wrought 
by electrifying, the diseases being of the most varied 




LIEBEY'S DRIVING DEVICE FOR VEHICLES. 

kind, from fistula to epilepsy. Even the cure of moral 
diseases is attributed to electricity. " Felons a,re speed- 
ily cured by drawing Sparks. If any disorder be super- 
ficial this Operation suffices : But if it lie deeper, then 
the giving of Shocks is found to be more effectual.''' 
The good old divine had probably little idea what mis- 
chief his well-meaning recommendations of electricity 
might work. Happily, in science more weight is at- 
tached to proved facts than to the authority of a great 
name. And Wesley's attempt to intervene in science 
was less successful than his intervention in ecclesiasti- 
cal organization. — The Electrician. 
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A TOOL HOLDER FOE LATHES, PLANERS, ETC. 
The improved tool holder shown in the illustration, 
for which a patent has been granted to Mr. L. B. Niel- 
sen, is designed to hold the tool in an efficient manner, 
and yet yield when the tool meets an unusual obstruc- 
tion, liable to break off the point of the tool. The 



together by bolts passed through the side bars, such a 
partition taking up but very little space. A perforat- 
ed sheet of metal may, if desired, be placed ou the slab, 
by bending the ends over the side bars, to afford a hold 
for the last coat of plaster, or the slabs may be faced 
with any desired ornamentation, so that when up it 



holder has a rectangular shank, with a horizontal open- '■ will not be necessary to give the wall a finishing coat. 



ing on its under side, through which the tool extends, 
and at one end of the shank is an inverted U shaped 
bow, the free end of which extends slightly below the 
body of the shank, this portion being thickened, as 
shown in the engraving, The free end is held slightly 
away from the end of the shank, to allow for the neces- 
sary spring when the tool meets an unlooked-for ob- 
struction, the device being made of spring metal to 
permit of such movement. In the thickened end of 
the holder is an opening aligning with the opening in 




The sections of this partition are entirely made and 
dried outside of the building where they are to be 
placed, thereby avoiding the appearance of cracks in 
the work afterward. 
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NIELSEN'S TOOL HOLDER. 

the shank, to receive the tool, which is held in place 
by a binding screw in one side, a suitable clamping 
piece being interposed between the end of the screw 
and the tool. When the holder is used for lathe work 
the thickened portion of the bow end may be also 
widened on its opposite side, thus giving greater bear- 
ing surface for the lower portion of the tool. 

Further information touching this invention may be 
obtained by addressing the patentee, Lakeside Hotel, 
Lakeside Avenue, Orange, N. J. 

. ■» 1 # 1 »■ 

FIREPROOF PARTITION WALLS. 

The illustration represents a fireproof partition con- 
struction especially adapted for elevator and light 
shafts, being light, durable, and readily placed in posi- 
tion, and affording when in place convenient passage- 
ways for electric wires, speaking tubes, water pipes, 
etc., or for use as heating or ventilating flues. It has 
been patented by Mr. Charles W. White, builder, of 
No. 53 East Eleventh Street, New York City, and has 
met with the approval of the city building department, 
being also recommended by the Board of Underwriters. 
This partition wall is made of a series of connected 
slabs, each slab being composed of side bars connected 
by cross bars, preferably of iron, to form a light, well 
braced frame, well adapted to hold a fireproof filling or 




A 11 Englisli Trade .Hark Decision— Pinto vs. 

Badman. 

This was a case tried in the Court of Appeal in con- 
nection with a trademark action tried by Mr. Justice 
Day and a special jury in the Court of Queen's Bench 
in January last. In the court below the jury found a 
verdict upon two issues to the effect that 
the trade mark used by the defendant was 
a colorable imitation of the plaintiff's trade 
mark, and that the defendant had been 
guilty of fraudulently passing off as and 
for the goods of the plaintiff, goods which 
were not his. Prom that judgment the 
I defendant appealed upon the ground, among 
others, that the plaintiff's trade mark had 
been improperly registered. 

For the appellant it was argued that the 
plaintiff had no registrable interest in the 
trade mark, because he had acquired from 
his predecessors in title only a right to use 
the mark, and not the goodwill, of the 
business in connection with which the mark 
had been used. In proof of this reference 
was made to the deeds by means of which 
the plaintiff had deduced his title to the 
mark, and it was contended that these 
deeds amounted to an assignment of the 
mark in gross — that is to say, by itself, and 
not as a mere part of the goodwill of a busi- 
ness which was being sold. The deeds being 
drawn up in Spanish, and executed in 
Mexico, some difficulty was experienced by 
thecourt incoming to any conclusion as to 
their effect, but eventually it was held that 
they conveyed, as has been said, no good- 
will or business, but only an independent 
right to the use of the mark. This being so, 
it was held that the registration was bad, 
and that the plaintiff therefore was not 
entitled to maintain the action in which he had re- 
covered judgment. The judgment was accordingly 
reversed and entered for the defendant, but without 
costs. 

The principle embodied in this decision is of the very 
greatest importance in trade mark law, and should be 
constantly borne in mind in any transactions in 
which the transfer of rights to such marks is involved. 
It is in the public interest, and not in the interest of 
the parties, that the rule has been laid down that a 
trade mark shall not pass without the trade to which 
it is attached. The reason of this is plain enough. It 
is no doubt greatly to the interest of the owner of a 
trade mark that the public should recognize the brand 
as designating his goods, but it is so because and only 
because it is to the interest of the purchaser to be able 
by this means to identify the article which he is pur- 
chasing. Now, if the owner of a trade mark were at 
liberty to sell his mark while he retained his trade, it 
is clear that the public might be deceived by having 
the whole meaning of a known mark surreptitiously 
altered. This might not matter to the contracting 
parties, but it would amount to a fraud upon the pub- 
lic, and for the repression of such fraud the rule has 
been introduced. The present was a very striking case 
of its application. There was no evidence that the 
assignment was not perfectly valid. According to the 
law of Mexico — the country in which it had been exe- 
cuted—it was admitted in the fullest possible manner 
that the person originally entitled to the mark who 
had assigned it to the plaintiff had parted with his 
own rights, but nevertheless, as the title which the 
plaintiff set up affected the rights of the British pub- 
lic, it was held that the transaction and the registra- 
tion founded upon it could not be supported in a 
British court of law. There seems no room for doubt 
that the judgment correctly expresses the law, and it 
must be taken therefore that in no circumstances will 
the courts be likely hereafter to depart from the strict 
principle which has been so emphatically asserted in 
the present case. — Industries. 



A MECHANICAL STOKER. 
The construction herewith illustrated, especially 
adapted for locomotives, is designed to obviate the 
work of charging the firebox with fuel and prevent the 
escape of heat. It has been patented by Mr. John B. 
Ward, of No. 16 Eighth Street, N., Minneapolis, Minn. 
The inner sides of the tender or coal receptacle are in- 
clined, and centrally in the bottom is a channel, into 
which extends the shaft of a feed screw, coupled at its 
outer end with another similar shaft. The latter shaft 
has a bevel gear wheel meshing into a similar wheel on 
a transverse shaft in the cab, connected with a motor 
or adapted to be operated in the most convenient man- 
ner, whereby the coal will be fed by a suitable inclined 
chute into the fire box. In this chute are two gates, 
the lower gate closing the opening into the fire box, 
while the upper one is a short distance back, prevent- 
ing the fuel from passing down against the fire box 




WHITE'S FIREPROOF PARTITION. 

body, which is placed in the frame in a plastic state. 
Centrally in the slabs are placed flat tubes, arranged 
in alignment to form continuous passages, the tubes 
being constructed of a highly refractory material and 
made impervious to water. In putting up a wall, a 
suitable track is fixed to the ceiling, and one on the 



" If, through a leak in the gas main, a tree should 
be killed, is the company legally liable for the loss ? 
And if not, is it generally the custom to pay damages 
for the same ? " 

The answer to this question by a member of the N. 
E. gas managers was that the company was certainly 
liable ; but we never make it a question of law. As 
soon as we have a report of injury by reason of a gas 
leak, we tell the party we are very sorry, and give a 



WARD'S MECHANICAL LOCOMOTIVE STOKER. 

gate. The gates are simultaneously elevated by means 
of connected chains passing up over pulleys, one chain 
being connected to a hand lever fulcrumed on a 
bracket, and adapted to be locked on a segment by 
means of a pawl. The feed screw is operated to ac- 
cumulate fuel in the inclined chute, against the upper 
gate, and when the gates are raised, the fuel is dis- 
charged by gravity inside the fire box. The wings of 
the feed screws are made in half-turn sections, and are 
held adjustably by screws or other means upon their 
shafts, so that they may be moved closer together or far- 
ther apart, according to the size of the fuel employed. 



!Ve\v Atlantic Steamer. 

The Havel, a screw steamer of 9,000 tons register 
and 14,000 h. p., the latest addition to the fleet of the 
Norddeutcher Lloyd, has been placed by her owners 
on the Bremen, Southampton and New York line. 
She has been built by the Vulcan Company, atStettin, 
on the one-screw system. The engines are triple- 
expansion, the high-pressure cylinder 38 in. diameter, 
the intermediate pressure 75, and the low pressure 100, 
each of which is adapted for a stroke of 6 ft. Steam 
is supplied from ten boilers, of which six are double- 
ended and four single-ended. Each boiler is 15^ ft. in 
diameter; the length of the double-ended 18 ft. 8 in., 
and of the single-ended 10 ft. 4 in. The boilers are 
constructed entirely of steel, and are adapted for a 
working pressure of 11 atmospheres The propeller 
has four blades of manganese bronze, the diameter of 
the screw being 21 ft. 7 in. and its pitch 31 ft. 4 in. 
The Havel is rigged with three pole masts of steel, 
without yards. She is 485 ft. long, 52 ft. beam, and 38 
ft. deep, moulded, and has accommodation for 244 pas- 
sengers in the first saloon, 122 in the second. 460 third- 
class passengers, and officers and crew to the number 
of 240. The saloon, a very spacious apartment, is fitted 
up in an elegant and elaborate manner, and the cabin 
accommodation is most comfortable. The Norddeutcher 
Lloyd now own a sufficient number of first-class steam 
ers for a tri weekly express service between Bremen, 
Southampton, and New York ; and the directors have 
decided to dispatch steamers to New York on Wednes- 
days, Thursde s. and Sundays from Southampton, 
after the 7th of March, during the season. 



floor, when the slabs are placed in position and joined nurseryman an order to replace the tree. 



ONLY 2,500.000 of the 11.000.000 square miles of Africa 
remain in the hands of native rulers France has 
2,300.247 square miles. England 1,900.445. Germany 
1,035,720, Congo Free State 1.000,000. Portugal 774.993, 
Italy 360,000, Spain 210,000. While the share of France 
is largest, England's is most valuable. 
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Leap Year. 

To the Editor of the Scientific American : 

The Gregorian calendar, as it is, loses one day in 
3,600 years. The rule for leap year is, add one day to 
February every 4 years, unless it be divisible by 
400. It would be much better to add one day to 
February every 5 years, two days ever 25 years, and 
three days every 450 years. Thus every 5th year, 
February would have 29 days, and the year 366 days ; 
every 25th year, February would have 30 days, and 
the year 367 days ; every 450th year, February would 
have 31 days, and the year 368 days. By this plan 
every year ending in or 5 is a leap year, and could be 
known at a glance. The error in this amounts to one 
day in 50,000 years. E. A. F. 

West Salem, 111. 

«m» 

The Horse and Barn Problem. 
To the Editor of the Scientific American : 

Your reply (No. 2892) in the Notes and Queries 
column of March 21 issue is, I think, erroneous. It 
assumes that the tethered horse can feed only in one 
direction. But by the terms of the problem he is not 
so restricted; he is free to graze on all sides, as far as 
his rope will let him. By a reference to the accompany- 
ing figure, it is clear that the horse, tethered at O, can 
feed through three quadrants of 100 ft. radius, viz., 
quadrants O A B, O B C, and OCD. 

Feeding from A toward E, and from D toward E, the 
radius will be 75 ft. Here the horse has two overlap- 
ping quadrants of 75 ft. radius each to feed over. The 
correct solution, therefore, seems to be this : The feed- 
ing ground comprises three quadrants of 100 ft. radius, 
two sectors E a A and D b E of 75 ft. radius and 58° 38' 




angle, and the figure EuiJS, which is equal to the tri- 
angle E a b minus the triangle a d b. In these tri- 
angles the sides are known. 

Area of the three quadrants of 100 ft. radius. ... 23561-925 sq. ft. 

" " two sectors of 75 ft. radiua 5756-188 " " 

" of triangle E a b 1288-465 
Minus triangle a a! 6 312-5 (or flgnre E a d b). . . . 975965" " 

Total 30294 078" '■ 

Rev. Clarence E. Woodman, Ph.D. 

New York, N. Y. 

[This is one of many communications we have re- 
ceived on the subject. The assumption underlying the 
solution given in query 2892 was that the horse started 
with his rope at its full stretch and fed around in one 
direction until it was exhausted or completely wound 
up. If the statement is taken without such assump- 
tion, then the answer is easily obtained. The above 
communication gives a simple method in outline. 
The error in the solution of Query 2892 was in the 
misconception of the statement. The above letter we 
commend to those interested as an exponent of the 
true method of treatment. — Ed.] 



Premonitions, Coincidences, and Superstitions.* 
Nobody can fully explain the states of his own inner 
consciousness, or tell the reasons why, when in appa- 
rent good health, the atmosphere is luminous with 
transcendental glory, and anon is shadowed by dimly 
comprehended specters. Many individuals have 
strangely recurrent coincidences or presentiments, 
which, considered abstractly, are — whether forewarn- 
ings of good or of evil — so frequently fulfilled that it is 
difficult to assume them to be casualties only. Science, 
however, is dumb in explaining the rationale of such 
phenomena. There are times and seasons when the 
entire firmament is rose colored, and then, without any 
apparent reason, the heavens are overcast, and we each 
learn this lesson anew, that the cause of our sorrows, 
discomforts, and misfortunes lies deep in the nature of 
things. Perhaps this is one reason why we pay atten- 
tion to mystical forecasts, and there seems to spring 
into existence " the prophetic soul of the wide world 
dreaming on things to come." 



* By M. J. Gorion in Popular Science News. 



It is customary to say it is lucky to do a certain act 
at a certain time ; it is unlucky to do certain things, or 
to leave undone this, that, or the other thing. If logi- 
cally traced to the source from which such observa- 
tions sprang, it is found all such superstitions are 
based on the law of coincidences. Take an individual 
in a slightly morbid or reflective state, and the dark 
side of human affairs thrusts itself upon his notice — 
the tyranny of the strong toward the weak, the cruel- 
ty abounding in nature, the transitoriness of all human 
affairs ; and let a number of coincidences occur bear- 
ing upon some one of these subjects of thought, and a 
superstition is founded, which may be transmitted and 
become perpetuated from generation to generation. 
Many persons reject and ridicule the common super- 
stitions found to exist quite as much among the intelli- 
gent as in the every-day life of the common people. 
The individual who sits at the table, making the com- 
pany thirteen, will laugh and jest at the timorous 
anxiety of his hostess, who had — previous to his unex- 
pected arrival — been to considerable trouble to avoid 
such a casualty, but will feel uncanny if he spill the 
contents of the salt jar accidentally, and will hasten to 
burn some immediately, to ward off any evil effects 
which might otherwise occur in his business relations ; 
or he will pass some anxious moments if he observes 
the new moon over his left shoulder, instead of his 
right, nor will he undertake anything important on 
Friday. Many persons who pride themselves on being 
proof against the folly of superstition yet feel uneasy 
if they do not observe the rules governing this bit of 
unreason in other people. Scientific scholars who have 
reasoned from effect to cause, who have accepted the 
fact that matter and force are indestructible — such 
minds may be observed to be influenced by the good 
will of Pussy, she having since the days of the Egyp- 
tians traditionally brought good luck to the house of 
her choosing ; while the breaking of a mirror is sup- 
posed to bring misfortune seven years long to the un- 
lucky possessor. 

The negro and Indian races are very superstitious ; 
their comings and goings, their up-risings and down- 
sittings, are governed by a series of invisible laws that 
would render life one long nightmare to a sensitive and 
trained intellectual race. Among the negroes, after 
death the soul of the dead is supposed to be hovering 
around, and many devices are resorted to to appease 
the ghost, and to appease the ill will that may have 
been awakened by lack of reverence to the living and 
unseen portion of the departed in the handling of the 
dead. Still, if any person has a blemish — is lame, sick, 
bruised, or sore — he will not touch the dead, as his ail- 
ment is thereby rendered incurable ; indeed, any one 
who assists in caring for the body of a deceased person 
will be sure to carry away something belonging to the 
deceased, to insure him against visits from the "dup- 
py,'' or ghost. The flight of certain birds over the 
house and back again indicates a sudden death in the 
family. The beautiful turtle dove, from the plantive- 
ness of its note, is looked upon as a token of evil omen, 
foretelling serious misfortune or death if it lights 
upon the house. No"duppy'' ever visits the living 
with good intent, but always to work harm. There 
are certain plants and trees given exclusively to be the 
habitation of the ghosts, and no negro will pass or 
handle one of the bewitched specimens of vegetation. 
The practice of dancing about the corpse is out of fear 
of vengeance to be now paid to any person from the 
ghost, as no one can make the circle who did harm (i. e., 
administered poison) to the deceased, as he would, if 
guilty, surely fall into convulsions and die miserably. 
Occult methods of obtaining poison from plants and 
deadly snakes obtain, and may be administered so as 
to defy discovery ; hence this disgusting practice of 
the dance of the death circle. Remedies are prescribed 
of so simple a nature that if no good is done, no harm 
can follow. Tying knots in a bit of woolen yarn, 
a knot for each wart, walking backward, muttering 
"de spiruts cr-ne settle down,' 1 with the knotted string 
held in the hand till near the fire, then rubbing the 
knots until slowly consumed, will cure the warts. 

A simlar formula over a bit of wet paper plastered 
on the chest will cure hiccoughs. The hand of a dead 
person slowly rubbed over sore eyes, with the same 
formula, only " de spiruts done walk ober " added, is a 
sure cure. Nails can be conjured from the joints of 
rheumatic patients by repeating a charm, and whoop- 
ing cough cured by placing the child under a charm. 
The faculty for seeing " duppies '' is given to those per- 
sons who at birth had a caul over the face. This mem- 
brane is treasured by the family with much care, as the 
possession brings good fortune and the power to fore- 
tell coming events. 

The Indians are quite as superstitious as the negroes, 
but they are a much more reserved and unsocial race, 
so it is much more difficult to ascertain the legends and 
explanations for their curious rites. An Indian will 
turn from his course and vary to the right or to the 
left without any explainable reason, apparently ; he 
has come to a marching column of migrating ants, and 
has turned to one side to avoid crossing the route 
traveled by them. The worst, of disasters would be 
drawn down on the unlucky mortal who failed to ob- 



serve this rule. Birds are credited with having super- 
natural powers. The rain-crake, with its unearthly 
and melancholy cry, is a very prophet of evil. They 
are popularly thought to be the spirits of the departed 
come back to mourn and avenge injuries done to them 
in life. Eating together constitutes a sort of kinship, 
and he who breaks the bond will be detected by the 
ticking of a certain beetle. The neighing of a horse 
when you meet a stranger betokens trouble. To have 
a crow cross your path, flying over head, is a sure fore- 
runner of sickness and death. 

Most of these superstitions can be read by the law of 
coincidence. Thirteen persons at table coincides with 
the unlucky number at the memorable supper in which 
Judas betrayed the sinless one and went to his own 
death. Spilling salt is coincident with the evils that 
accrued to the salt-tax gatherers during the French 
revolution. The strangest part of these coincidences 
— which, if observed until sufficient data are collected, 
may be termed analogies — is that there seems to be a 
certain unexplained law of the mind in its groping 
that often leads to new facts and discoveries. 

In his Budget of Paradoxes, De Morgan relates the 
following story or theory : " The late Baron Zach re- 
ceived a letter from Pons, a successful finder of comets, 
complaining that for a certain period he had found no 
comets, though he had searched diligently. Zach, a 
man of much sly humor, told him that no spots had 
been seen on the sun for the same length of time— 
which was true — and assured him that, when the spots 
came back, the comets would come with them. Some 
time after, he got a letter from Pons, who informed 
him with great satisfaction that he was quite right ; 
that very large spots had appeared on the sun, and 
that he had found a comet soon after." 

To make the story complete there should now be 
found a connection between the comets and the sun's 
spots. The curious thing is that just this paradox was 
maintained before the Royal Astronomical Society by 
Professor Ashe before De Morgan's book came out. 

I have known one who has the capacity for inven- 
tion to make statements about the necessary mechani- 
cal appliances needed to produce certain ends, that 
sounded wildly improbable ; and yet the most impro- 
bable are now facts. The quadruplex system for use 
in telegraphy was dreamed of when to relate the dream 
was a tale of wild improbability. This has occurred 
many times, and allows a perfectly natural interpreta- 
tion — as some other mind traversed the same road and 
solved his dream into practicability by creating the 
necessary steel and iron image to express an embodi- 
ment of his thought. 

Again, there have been well attested instances in 
which mind acts on mind independently of distances. 
It would be hard to prove that when we think — and 
that in spite of a determination to think of other 
things — of some absent person that he is thinking of 
us. But if in a number of instances a number of per- 
sons were to record such experiences and compare 
results, the law of coincidence would have great weight 
in determining the truth or fallacy of such a law. In 
trying to grasp an abstruse subject like the relation 
between mind and matter, there must, from the nature 
of the working medium, ever be many opportunities 
for fallacious reasoning — as it is impossible to speak of 
mind as affiliated with the body, with a brain and the 
nerve currents, without localizing the mind, and prov- 
ing its habitat and absolute identity. Mental and 
bodily states are never identical, but contrasted. There 
is no means of effecting a compromise between them, 
and in trying to express thought about mind it is not 
easy to say anything without localizing it. There is 
the old difficulty to be met : Is mind found in every 
organ, or all in the whole ? 

Leaving all this, however, and allowing the state- 
ment that mind is, indeed, as a phenomenon different 
from physical forces, but correlates more or less direct- 
ly in strict proportion with these, mind must be ad- 
mitted into the circle of correlated force. Of course, it 
is quite impossible to reduce the quantity or quality of 
mind force to any method of mathematical precision. 
Vitality, energy, mental qualifications, health, courage, 
love, irascibility, may have a standard in our own 
mind with regard to an individual, but we cannot re- 
duce such qualities with mathematical precision, and 
cannot communicate to others with exactness our own 
idea. When taking into consideration the physical 
facts underlying the mental facts, it may show that 
widespread concomitant action of the nerve currents 
and the agitation of the brain that may account for 
many of the unexplained incidents, divinations, witch- 
crafts, and similar phenomena as a result of that tu- 
multuous conflict, and exercise of energy in reconciling 
the union of the material to the immaterial, even 
among the inferior races of mankind. 



One of the latest additions to the British navy is 
the Blenheim, a protected cruiser of 9,000 tons displace- 
ment. Of this weight 4,000 tons are used for the pro- 
tecting plates, armament, equipment, and coal. She is 
375 ft. long, 65 ft. beam, 20,000 h. p., and 22 knots speed. 
She is considered to be the largest, fastest, and most 
powerful war ship in the world. 
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THE PATENT CENTENNIAL. 

The Congress of Inventors and Manufacturers of In- 
ventions, to be held in Washington on the 8th, 9th, 
and 10th of this month, is certain to be a most enthu- 
siastic and numerously attended assemblage, in every 
way worthy of such an occasion as the celebration of 
the beginning of the second century of the American 
patent system. We have been living in a period which 
has been distinguished by many noble centennial cele- 
brations, from the great world's exposition in 1876, to 
celebrate the one hundredth anniversary of the Declar 
ation of Independence, down to the great assembling 
in New York to mark the corresponding anniversary of 
the adoption of the Constitution, but it is believed that 
none of these events have been more memorable, or 
have been more clearly significant of American pro 
gress, than will be the celebration to be held in Washing- 
ton next week. There will be no disinterested onlookers, 
but in the large attendance, drawn from the remotest 
quarters of the country as well as from near-by places, 
and from workers in every industry and every depart- 
ment of science, there will be a keen appreciation of 
the dignity and the importance of the occasion. 

Besides engaging the largest public hall in Washing- 
ton for the regular meetings, provision has been made 
for overflow meetings, and it is expected that a far 
greater variety of subjects will be presented illustrative 
of the progress of American invention than the pro- 
jectors had at first anticipated. The programme ar- 
ranged by the literature committee has been most 
favorably regarded by all friends of the movement, and 
the responses from inventors, specialists, and prominent 
men in different sections indicate that the literary en- 
tertainment provided will be a most attractive one. 

So far as at present arranged for, addresses upon the 
following subjects are promised at the public meetings: 

Edward Atkinson, Ph.D., LL.D., of Massachusetts. 
— Invention in its Effects upon Household Economy. 

Dr. John S. Billings, Curator, U. S. Army Medical 
Museum. — American Invention and Discoveries in 
Medicine, Surgery, and Practical Sanitation. 

Hon. Samuel Blatchford, Justice of the Supreme 
Court of the United States. — A Century of Patent 
Law. 

Cyrus F. Brackett, M.D., LL.D., of New Jersey, 
Henry Professor of Physics, College of New Jersey, 
Princeton. — The Effect of Invention upon the Progress 
of Electrical Science. 

Hon. Benjamin Butterworth, of Ohio, U. S. House 
of Representatives. — The Effect of our Patent System 
on the Material Development of the United States. 

Octave Chanute, of Illinois, President of the Ameri- 
can Society of Civil Engineers. — The Effect of Inven- 
tion upon the Railroad and other means of Intercom- 
munication. 

Professor F. W. Clarke, S.B., of Ohio, Chief Chemist, 
U. S. Geological Survey. — The Relations of Abstract 
Scientific Research to Practical Invention, with Special 
Reference to Chemistry and Physics. 

Hon. John W. Daniel, of Virginia, U. S. Senator. — 
The New South as an Outgrowth of Invention and the 
American Patent Law. 

Major Clarence E. Dutton, Ordnance Department, 
U. S. A. — The Influence of Invention upon the Imple- 
ments and Munitions of Modern Warfare. 

Thomay Gray, C.E., B.Sc, F.R.S.E., of Indiana, 
Professor of Dynamic Engineering, Rose Polytechnic 
Institute, Terre Haute. — The Inventors of the Tele- 
graph and Telephone. 

Professor Otis T. Mason, Ph.D., of Virginia, Curator, 
U. S. National Museum. — The Birth of Invention. 

Hon. Charles Eliot Mitchell, of Connecticut, Com- 
missioner of Patents.— The Birth and Growth of the 
America^ Patent System. 

Hon. O. H. Piatt, LL.D., of Connecticut, U. S. Sena- 
tor. — Invention and Advancement. 

Col. F. A. Seely, of Pennsylvania, Principal Exami- 
ner, U. S. Patent Office. — International Protection of 
Industrial Property. 

Hon. A. R. Spofford, LL.D., Librarian, U. S. Con- 
gress. — The Copyright System of the United States : 
Its Origin and its Growth. 

Hon. Roberts. Taylor, of Indiana. — The Epoch-mak- 
ing Inventions of America. 

Robert H. Thurston, A.M.. LL D., Doc. Eng., of New 
York, Director and Professor of Mechanical Engineer 
ing, Sibley College, Cornell University. — The Inventors 
of the Steam Engine 

William P. Trowbridge. Ph.D., LL.D., of New York, 
Professor of Engineering, School of Mines, Columbia 
College. — The Effect of Technological Schools upon 
the Progress of Invention. 

Hon. Edwin Willits, of Michigan, Assistant Secretary 
of Agriculture. — The Relation of Invention to Agri- 
culture. 

Hon. Carroll D. Wright, M, A., of Washington, Com- 
missioner of Labor. — The Relation of Invention to 
Labor. 

The names of the originators and principal promoters 
of this centennial celebration of our patent system are 
given herewith : 

Central Committee. — John W. Babson, Chief of Issue 
and Gazette Division, United States Patent Office. 



Robert W. Fenwick. Brainard H. Warner, President, 
Columbia National Bank. Professor Otis T. Mason, 
Curator, United States National Museum. Myron Mi 
Parker, President, Washington Board of Trade. Hon. 
John Lynch, President, Potomac Terra Cotta Com- 
pany. Marvin C. Stone, Manufacturer of Novelties. J. 
Elfreth Watkins, Secretary, Curator, United States 
National Museum. 

Executive Committee. — Hon. John Lynch, Chairman. 
J. Elfreth Watkins, Secretary. John W. Babson, 
Marvin C. Stone, George C. Maynard. 

In the accompanying illustrations we present por- 
traits of a limited number of the imposing array of 
lawyers, judges, administrators, legislators, and pat- 
ent specialists taking part in this centennial celebra- 
tion, our space being all too small to attempt any- 
thing like so full a record as we should like to give. 

In such a list we necessarily include the Hon. Samuel 
Blatchford, a Justice of the United States Supreme 
Court, who is to deliver an address on " A Century of 
Patent Law." His decisions in memorable patent cases 
in the United States Circuit Court, and in other im- 
portant causes, having during many years always com- 
manded the close attention of all members of the bar, 
and his promotion to the Supreme Court was generally 
looked upon as a thoroughly well earned advancement. 
The Hon. John W. Noble, Secretary of the Interior 
in President Harrison's Cabinet, and thus the direct 
official head of all our patent business at present, has 
taken an active part in assisting to make the celebra- 
tion a thoroughly imposing and representative one. 
He will personally preside at some of the meetings, and, 
with other prominent officials, hold receptions espe- 
cially for inventors and manufacturers and their re- 
presentatives. 

The Commissioner of Patents, Hon. Charles E. 
Mitchell, of Connecticut, around whose office is cen- 
tered the great interest of the occasion, is a man of the 
highest ability, wide influence and exalted character. 
He is distinguished by his clear judgment, and had 
previously been a most successful patent lawyer. He 
has proved himself well qualified for the arduous duties 
of his office. He is a graduate of Brown University, 
about fifty-five years of age. 

The Hon. Benjamin Butterworth, of Ohio, who is to 
deliver an address on " The Effect of Our Patent Sys- 
tem on the Material Development of the United States,'' 
has been so prominently before the public for many 
years, Commissioner of Patents and as a member of 
Congress, and a public speaker of great power and in- 
fluence, that his participation in the celebration will 
be an important factor. He has been the chairman of 
the House Committee on Patents, and through many 
years has worked with energy and discrimination for 
the protection of the interests of inventors. 

Dr. R. H. Thurston, director of Sibley College, Cor- 
nell University, who is to speak on " The Inventors of 
the Steam Engine," has a subject to the elucidation of 
which he brings a great store of knowledge. His 
treatment of the matter will be sure to be most in- 
structive and interesting. 

The Hon. Carroll D. Wright, Commissioner of La- 
bor, who is to speak on the " Relation of Labor to In- 
vention," has made a practical study of all phases of 
the labor question from an economic standpoint, and 
speaks on such questions with an authority every- 
where acknowledged. He first made a science of this 
department of investigation as the organizer of the 
Massachusetts Bureau of Labor Statistics, and has 
brought to his present wider field a method and sys- 
tem heretofore unknown. 

Dr. John S. Billings, who is to speak on inventions 
and discoveries in medicine, surgery and practical san- 
itation, is a United States army surgeon, in charge of 
the Army Medical Museum. He has an international 
reputation as a sanitarian, and his recent work on 
medical bibliography is to-day the leading authority 
on the subject. 

Hon. John W. Daniel, U. S. Senator from Virginia, 
very appropriately speaks on the New South as an 
outgrowth of invention and the American patent law. 
He was born in Lynchburg, Va., in 1842, served in the 
confederate service during the war, rising from the 
ranks to a colonelcy, and since the war has become 
distinguished as a lawyer and orator. 

Dr. Cyrus F. Brackett, Henry Professor of Physics 
in Princeton College, who is to speak on invention as 
related to the progress of electrical science, is a widely 
known authority in this field, and, in conjunction with 
Prof. Anthony, has published a recent book on physics 
with which many of our readers are probably familiar. 

Thomas Gray, of Indiana, who is to speak on tele- 
graph and telephone inventions, is a civil engineer and 
professor of dynamic engineering in an institute at 
Terre Haute. 

The Assistant Secretary of Agriculture, Hon. Edwin 
Willits, of Michigan, most appropriately has the sub- 
ject of the relation of invention to agriculture. 

Mr. Ainsworth R. Spofford, of the Advisory Com- 
mittee, is the efficient and accomplished Librarian of 
Congress, and is from New Hampshire, where he was 
born in 1M55. He became the principal Librarian in 
1865, having previously served a term as assistant. Mr. 



Spofford has seen the library grow from about seventy- 
five thousand to nearly half a million volumes, and he 
has had great influence with successive Congresses in 
securing legislative action for a proper building for the 
rapidly accumulating store of books, adequate pro- 
vision for which has only recently been made, while 
the plans are but tardily being carried out. He is 
recognized as a bibliographer of great attainments, and 
peculiarly fitted for his responsible position. 

Mr. J. W. Babson, of the Patent Office, is from 
Maine, and entered the Interior Department in 1866 as 
Chief of the Finance Division and Deputy Commis- 
sioner of Pensions. He was assigned to the charge of 
the Official Gazette in 1878, and in 1880 was appointed 
chief of the Issue and Gazette Division, which position 
he now holds. Of the 54 vols, of the Official Gazette, 
41 have been published under his direction, and of the 
448,000 patents granted by the Patent Office, more than 
half have been prepared and issued under his charge. 

Llewellyn Deane, of Washington, D. C, a member 
of the Literature Committee, is a native of Maine, and 
descended from Pilgrim stock. He is a graduate of 
Bowdoin College, and a lawyer by profession, and 
makes the patent business a specialty. He was a prin- 
cipal examiner in the U. S. Patent Office for several 
years. In earlier years he had considerable legislative 
experience in Maine. He is actively connected with 
local scientific societies. 

John Lynch, the chairman of the Executive Commit- 
tee, is a native of Portland, Me., and is engaged in 
commercial business and interested in manufacturing 
and railroad enterprises. He was elected in 1864 from 
the first Maine district (now represented by Speaker 
Reed) to the Thirty-ninth Congress, and re-elected to 
the four succeeding Congresses, retiring in 1873. As 
chairman of committee on " The Causes of the Decline 
of American Shipping," he submitted a report with 
bills for the revival of American navigation interests 
which attracted attention not only in this country but 
in Europe. He was also the author of bills passed 
January 27, 1873, extending the life-saving service (then 
confined.to the coasts of Massachusetts and New Jersey) 
along the whole Atlantic, Pacific, and lake coasts of 
the United States, and connecting same by telegraph 
with signal service and lighthouses. This is the 
foundation of the present life-saving service of the 
United States. Owning a large tract of land near 
Washington, upon which are beds of terra cotta clay, 
he established the Potomac Terra Cotta Works, and in 
connection with this manufacture has made several in- 
ventions which have been patented in this country and 
Europe. 

Marvin C. Stone, of the Central Committee, was 
graduated from Oberlin College, Ohio, in 1872, and be- 
gan life as a Washington correspondent, representing 
the New Orleans Picayune, the Cleveland Leader, and 
various other journals. Mr. Stone drifted into the 
manufacturing business, and to-day employs over four 
hundred operatives, and paying out considerably over 
one hundred thousand dollars annually in wages alone. 
He confines himself to the manufacture of novelties of 
his own invention. He has taken out a large number 
of patents on the various articles which he manufac- 
tures, but he bases his claim as an inventor especially 
upon the fountain pen with capillary feed. 

Robert W. Fenwick, a patent attorney and a mem- 
ber of the Central Committee, was born in Washing- 
ton in 1832. His uncle, Benjamin Fenwick, was one of 
the three who composed the Patent Office corps in 
1812-16. Mr. Fenwick studied architecture, civil engi- 
neering, and mechanical drawing, and was for seven 
years employed in the patent department of the Sci- 
entific American at New York, being afterward 
similarly employed in charge of our branch office in 
Washington. Since 1861 Mr. Fenwick has followed 
business as a patent attorney in Washington. He was 
called to preside as chairman of the meeting at which 
it was determined that a celebration of the second 
century of our patent system should be celebrated in 
1891. He was authorized by this meeting to appoint a 
committee to arrange the programme for the celebra- 
tion. 

George Brown Goode, of the Advisory Committee, 
was born in New Albany, Ind., 13th February, 1851. 
He was graduated at Wesleyan University, in 1870, 
pursued a short postgraduate course at Cambridge and 
in 1871 took charge of the organization of the college 
museum at Middletown. In 1873 received an appoint- 
ment on the staff of the Smithsonian Institution, and 
on the organization of the National Museum became 
its assistant director, and in 1887 assistant secretary of 
the Smithsonian Institution. The natural history di- 
vision of the U. S. government at the Philadelphia 
exhibition in 1876 was under his supervision. He was 
U. S. commissioner in charge of the Amercan sections 
at International Fisheries exhibitions in Berlin in 1880 
and in London in 1883, and was also member of the 
go verment executive board for the New Orleans, Cincin- 
nati, and Louisville expositions in 1884, and of the board 
of management and control of the World's Columbian 
exposition of 1893. From 1872 until 1887 he was inti- 
mately associated, as a volunteer, with the work of the 
'U. S. Fish Commission. In 1877 he was employed by 
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the Department of State as statistical expert in connec- 
tion with the Halifax fisheries coin mission, and in 1879 
-80 was in charge of the fisheries division of the tenth 
census, and in 1887 was appointed U. S. Commissioner 
of Fisheries, resigning the position early in 1888. He 
has traveled through Europe for the purpose of study- 
ing the methods of administration of the public mu- 
seums, and has made extensive natural history explo- 
rations in the Bermudas and Florida. His published 



in the Patent Office in .November, 1875, and chief clerk 
of that office in April, 1877. He held the latter office 
until June, 1880, when he was appointed principal ex- 
aminer, and put in charge of the classes of invention 
which had heretofore formed the philosophical di- 
vision, except electricity, which was made to consti- 
tute a separate division. To the new division was 
added trade marks, which had heretofore constituted 
a division by itself. Colonel Seely's division has re- 



International Conference at Madrid. Colonel Seely 
was for many years Secretary of the Anthropological 
Society of Washington, and is at present one of the 
editing committee of its quarterly publication, the 
American Anthropologist. He has given much time to 
the study of the philosophy of invention, on which he 
has published several papers. 

George C. Maynard, of the Advisory Committee, is a 
native of Ann Arbor, Michigan. He was educated in 
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papers are numerous, and include, besides several 
books, about 200 minor titles on topics in ichthyology, 
museum administration, and fishery economy and 
American history. 

Franklin A. Seely, of Pennsylvania, of the Advisory 
Committee, was born in 1834, graduated at Yale Col- 
lege in 1855, served in the Federal army during war of 
the rebellion as assistant quartermaster of volunteers, 
and was discharged in 1867 with the brevet rank of 
lieut. colonel. He was appointed assistant examiner 



raained substantially the same ever since. When the 
United States became a member of the International 
Union for the Protection of Industrial Property, the 
work of reviewing the Convention of Paris of 1883 was 
assigned to Examiner Seely, and his interpretations of 
that instrument have been accepted here and abroad 
as correct. Since then he has had charge in the Pat- 
ent Office of all questions arising under the conven- 
tion, and growing out of international relations, and a 
year ago was a delegate from the United States to the 



the public schools of that State and studied physics 
with the late Professor James C. Watson, Director of 
the Michigan Observatory. Commenced telegraphing 
at the age of fifteen and has been engaged in electri- 
cal work ever since. During the war he entered the 
Military Telegraph Corps, and after the close of the 
war was chief operator in the Western Union Tele- 
graph office for several years. He organized the tele 
graph system of the weather bureau, and, after two 
years' service in the signal office, resigned to engage in 
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private business as an electrical engineer, in which he 
has continued until this time. He has been an exten- 
sive builder of telegraph lines, organized, and, for five 
years, managed the telephone business in Washington, 
and has been connected with many electrical enter- 
prises. He is a member of the American and English 
Institutes of Electrical Engineers, president of the 
" Old Timers' " telegraph society and the Washington 
editor of the Electrical Review. 



General, and assigned to the Interior Department. In 
1881, he was appointed, by President Arthur, Com- 
missioner of Railroads, holding this position with the 
Assistant Attorney-Generalship. In May, 1885, he re- 
signed from public service, since which time he has 
beeen practicing his profession in the city of Washing- 
ton. He has been president of the Cosmos Club, of 
Washington, and is a member of several learned so- 
cieties and social organizations. 



laws. Mr. Britton is president of the American Se- 
curity and Trust Company and vice-president of the 
Columbia National Bank. 

James T. Du Bois was born at Hallstead Pennsyl- 
vania, in 1851. He graduated at the Ithaca Academy 
in 1871. President Hayes appointed him consul to 
Aix-la-Chapelle, Germany, in 1877. He was transferred 
to the consulate at Callao, Peru, in 1883, and to the 
consulate at Leipsic during the same year. In 1889 Mr. 






ROBERT W. FENWICK MEMBER CENTRAL 
COMMITTEE. 



DR. G. B. GOODE, ASSISTANT SECRETARY 
U. S. NATIONAL MUSEUM. 



J. ELFRETH WATKINS, CURATOR U. S. 
NATIONAL MUSEUM. 



*» 



Utiir&lljf 



rtf DW'' e ' 






LLEWELLYN DEANE. 



GEORGE C. MAYNARD MEMBER EXECUTIVE 
COMMITTEE. 



J. M. TONER M.D. 







J. K. McCAMMON. 



COL. A. T. BRITTON PRESIDENT AMERICAN 
SECURITY AND TRUST CO. 



J. T. DU BOIS. 



THE CENTENNIAL CELEBRATION OF THE AMERICAN PATENT SYSTEM. 



Hon. Joseph K. McCamraon, chairman of the Fin- 
ance Committee, was born in Philadelphia. October 
13, 1845. He graduated, in 1865, from the College of 
New Jersey, at Princeton. In 1868 he was admitted to 
the bar in Philadelphia; in 1870, appointed register 
in bankruptcy ; and in 1871, special counsel for the 
United States before the Court of Claims, having 
special charge of suits in which the Pacific and other 
railroads were engaged in litigation with the govern- 
ment. In 1880, he was appointed Assistant Attorney 



Alexander T. Britton, of the Advisory Committee, 
was born in New York City in 1835. He studied law 
in the office of James T. Brady, and subsequently 
went to college and graduated at Brown University. 
He has built up a large law business in Washington 
under the firm name of Britton & Gray, and in the de- 
partment of railroad and corporation law has acquired 
an extended reputation. He was appointed by Presi- 
dent Hayes a member of the Public Land Commission, 
and in that capacity revised and codified the public land 



Du Bois established the Inventive Age at Washington, 
D. C. He has been an earnest promoter of the patent 
centennial celebration. 

J. Elfreth Watkins, of the U. S. National Museum, 
Washington, has been the efficient secretary of the 
organization committee, and taken upon himself a 
large amount of the necessary detail work. 

Dr. J. M. Toner, of Washington, a member of the 
advisory committee, has also been an active and effici- 
cient promoter of the movement for this celebration. 
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OPTICAL PROJECTION OF OPAQUE OBJECTS. 

RT GEO. M. HOPKINS. 

The projection of opaque or solid objects by means 
of the optical lantern affords a way of showing upon 
the screen a large variety of objects in their natural 
colors, and greatly magnified. 
The form of lantern best adapt- 
ed to this purpose is the sim- 
plest imaginable. 

The works on optical projec- 
tion briefly describe different 
forms of apparatus for this pur- 
pose. Prof. A. E. Dolbear in his 
book describes a megascope, con- 
sisting of a plain box. with a 
large lens in front and an oxyhy- 
drogen light within. Mr. Lewis 
Wright, in his new work on 
" Optical Projection," shows two 
or three forms of megascope ; 
but notwithstanding all this the 
idea is current that opaque pro- 
jection is difficult, and several 
persons known to the writer are 
so thoroughly convinced of the 
magnitude of the undertaking 
that they do not make the at- 
tempt to project in this way. 

In describing a few ways of 
opaque projection two or three 
points are noticed in the begin- 
ning. First, all the light attain 
able is required ; second, all 
kinds of work cannot be done 
with one and the same instru 
ment; and third, to secure the 
best effects, suitable shadows are 
as necessary as strong lights. It 

is useless to attempt projection on a large scale with a 
source of illumination inferior to the calcium light. 
For large objects and a large screen, two large burners 
are essential, and the use of three insures a much 
better effect. 

The length of the box inclosing the object and the 
burners is determined by the focal length of the object 
glass. In the instrument illustrated, the lens has a 



struction clearly. The top, /, is like an ordinary box 
cover, with the exception of the central draught hole 
surrounded by a collar. 

To the bottom, g, are hinged the end, h, sides, ij, 
and the front, k. The cap, m, is supported over the 





Fig. 2.-MEGASC0PE BOX, SHOWING POSITION OF 
BURNERS. 

focal length of 24 inches. The box is made 4 inches 
longer, i. e., 28 inches, to allow of moving the object, for 
the purpose of focusing the image on the screen. 

When two oxyhydrogen burners are used, they are 
arranged at one side of the megascope box, at slightly 
different elevations, and a short distance apart to 
secure soft shadows. When three burners are used, 
the third is placed at the opposite side of the box. It 

increases the vol- 
ume of light and 
modifies the sha- 
dows. If the aper- 
tures of the burn- 
ers are the same, 
they may all be 
supplied with gas 
from a single pair 
of cylinders, by 
using branch 
pipes. The burn- 
ers should be 
pushed as near 
the object as pos- 
sible, without 
bringing them 
into the field of 
the objective. 

In the present 
case the objective 
consists of a 6 inch 
double convex 
lens, but a 7 or 8 
inch would be bet- 
ter. The lens is 
mounted in a soft 
wood ring, a n d 
suspended over a circular aperture in the front of the 
box. 

For the sake of -convenience, the box is made to 
fold, so as to occupy a space of 18 by 28 inches, by 3 
inches thick, when not in use. Fig. 3 shows the con- 
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Fig. 3.-F0LDING BOX PARTLY 
CLOSED. 



Fig. l.-THE MEGASCOPE. 

opening in the center of the cover, /, by the wood 
screws inserted in the corners. The lens, n, is arranged 
to hang over the large opening in the end piece, k. 
In this end piece there is a smaller opening for the in- 
sertion of the gas tubes. The side piece, i, is discon- 
tinued near the back end of the box, to provide an 
opening for the insertion and removal of objects. This 
opening is covered with a black curtain, which falls 
over the arm, and prevents the escape of light. 
Upon the inner surface of the back end of the 
box is secured a piece of white cardboard for a 
background. 

The sectional view, Fig. 2, best shows the 
internal arrangement. 

The object must be inserted in position and 
moved forward or backward until it is focused. 
If difficulty is experienced in holding the ob- 
jects properly for exhibition, they may be 
placed on a movable support. 

Fruit of all kinds projects well, either whole 
or divided. A bunch of California grapes forms 
a fine object. A bouquet of flowers is beauti- 
ful. Shells, especially polished ones, are very 
pleasing objects. Peacock and other feathers 
show well. Pottery and bronzes, plaster casts, toys 
of various kinds, particularly of the Japanese variety, 
carvings, embroidery, paintings, engravings, photos, 
the pages of a book, are all of interest. Whole ma- 
chines of a suitable size, and parts of machinery, or 
apparatus of almost any kind may be shown to advan- 
tage in this way. 

Another way of accomplishing the same result with- 
out the use of a box is 
illustrated in Fig. 4. In 
this case one room serves 
as a megascope box and 
another as the room in 
which to place the screen. 
The same general arrange- 
ment as that already de- 
scribed is observed. In 
this case the lens is se- 
cured over the space be- 
tween two sliding doors, 
and all escape of light is 
prevented, excepting 
of course that which passes 
through the lens. The 
screen is made of translu- 
cent tracing paper. The 
lens may be such as is used 
for the examination of 
paintings or photographs, 
but the kind known as 
cosmoraina lenses, sold by 
the principal opticians, are 
preferable, on account of 
being about the right fo- 
cus. They are not expen- 
sive, and may be obtained 

of a diameter of six or seven inches. Two or three 
calcium lights are used. The objects may be held 
in front of a white or tinted background, or the 
background may be omitted. It is absolutely neces- 
sary that uo stray light should escape into the room in 



which the image is thrown. Of course an opaque 
white screen may be used in this arrangement if de- 
sirable. 

For the projection of fine objects, such as gems and 
their settings, a watch movement, or a fine piece of ma. 
chinery or apparatus, the ar- 
rangement shown in Fig. 5 is 
effective. A plan view of the 
apparatus is here shown. The 
objective of the lantern is re- 
moved and supported at an an- 
gle with the optical axis as indi- 
cated. The lime is pushed for- 
ward so as to cause the diverg- 
ent cone of light to cover the 
object, d, as shown. The light 
reflected from the object, (1, 
passes through the objective to 
the screen. 

The wire frame, e, secured to 
the front of the lantern and held 
by the standard, /, is designed 
to support a thick black cloth 
for shutting in all light except- 
ing that passing through the 
objective. Apparatus similar to 
this in principle is sold by some 
of the dealers in lanterns. 

The wonder camera shown in 
Fig. 6, on opposite page, is an 
instrument having a marvelous 
amount of power considering 
the source of light, which is sim- 
ply a single Argand kerosene 
burner. This toy is furnished 
by Ives, Blakeslee & Williams 
Company, of this city. 

The lamp flame is in one focus 
of the ellipsoidal reflector and the picture or object to 
be shown is placed at the other focus, on the swinging 
adjustable holder. Opposite the holder in a perfora- 
tion in the reflector is placed the objective by which 
the image is projected on a screen three or four feet 
distant. The small plan view shows the shape of the 
mirror and the course of the light. The linings of the 
box around the lamp and focus of the reflector are 

M 




Fig. 5. MEGASCOPE ATTACHMENT TO LANTERN. 

removed in the picture to show the interior. These 
linings are made of asbestos, to withstand the heat. 
This instrument will project coins, shells, flowers, pic- 
tures, etc., very satisfactorily. 

•m i » i m ■ 

GAS for illuminating purposes is sold by a private 
company at Plymouth, England, for Is. 9d. per 1,000 
feet, and at Leeds it is sold by the local authorities for 




Fig. 4.-MEGASC0PE WITHOUT BOX. 



Is. lOd. per 1,000 feet. This is equal to 42 and 44 cents 
respectively, and in both cases the business is done at 
a profit. According to the prices charged for gas in 
most American cities, there is evidently a large margin 
for profit. 
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manufacture of Aluminum. 

A suit has been brought against the Cowles Electric 
Smelting and Aluminum Company, by the Pittsburg 
Reduction Company, of Pittsburg, in the United 
States Circuit Court, and the Pittsburg Reduction 
Company moved for a preliminary injunction to stop 
the Cowles Company from manufacturing pure alumi- 
num a tits works in Lockport, N. Y., under what the 
Pittsburg Company alleges is the Hall process, cov- 
ered by letters patent owned and controlled by itself. 

A large number of affidavits is filed by the Pittsburg 
Company in support of its motion. Alfred E. Hunt 
makes affidavit that he is the president of the Pitts- 
burg Reduction Company, and has been since 1876 a 
civil and metallurgical engineer and chemist. For 
some years he has made pure aluminum a special 
study, realizing that in due time, if its manufacture 
could be made more inexpensive, it would bean impor- 
tant article of commerce in the mechanical arts. It 
was not until 1888 that he heard of the Hall process of 
reducing aluminum electrolytically from a fused bath 
of fluorides containing alumina in solution. The pat- 
ented process was secured and the Pittsburg Reduc- 
tion Company organized. It was successful and in due 
time was enabled to establish works in Pittsburg 
and in Great Britain and to manufacture and sell 
pure aluminum at $1.50 and $2 a pound, where pre- 
viously it had been sold as high as $12 a pound. Until 
January, 1891, the Pittsburg Reduction Company was 
the only manufacturer of aluminum in this country, 
though many concerns applied to it and were refused 
on the ground that the Pittsburg Reduction Company 
could supply all the demand and desired to retain the 
exclusive useof the Hall patent. In thespringof 1890, 
Eugene Cowles, of the Cowles Smelting and Alumi- 
num Company, notified Mr. Hunt that a concern in 
Boonton, N. J., was manufacturing pure aluminum 
by the Hall process, and on this hint the New Jersey 
concern was investigated, owned up, and desisted. The 
Cowles people have made overtures to the Pittsburg 
Reduction Company to unite patents, but have been 
refused, and last month began manufacturing pure 
aluminum in Lockport. Mr. Hunt declares that this 
was done to harass his company into a combination 
and thus secure to the Cowles Company the value and 
useof the Hall process. The Cowles Company has been 
offering pure aluminum at $1.25 and has even quoted 
it at $1. Prior to January the Cowles Company has 
not pretended to make pure aluminum and has referred 
purchasers to the Pittsburg Reduction Company for 
it. Mr. Hunt says that the Cowles process is an alloy 
process and not adapted to produce unalloyed metallic 
aluminum. 

Among the other affidavits is that of Henry P. 
Moore, of Pittsburg, who says that he worked as a 
laborer over night in the Cowles works at Lockport, 
and who describes the manufacture that went on 
there. Moore describes the plant as being situated 
on an island in a swift and turbulent stream, guarded 
by watchmen night and day, with doors barred and 
windows painted within and without. — Cleveland Plain 
Dealer. 



Heart Sounds at a Great Distance. 

Dr. Gfuido Bell, who had previously reported in the 
Memorabilien a case in which, after contusion of the 
thorax, the hearts sounds were plainly audible the 
whole length of the room, and even further, now pub- 
lishes a second case of a similar kind. A large and 
heavy but healthy man had, in the presence of the 
author, fallen backward from an open vehicle to the 
street, and in a state of unconsciousness was carried 
the short distance to his house. He had fallen on his 
right shoulder and had fractured several ribs, but 
without injuring the pleura. His breath was short 
and superficial, the pulse frequent and very small, the 
pupils of moderate size, but insensible to light, the 
eyes open and expressionless, the skin cool and pale. 

When the patient was placed in bed the heart sounds 
were very loud at the distance of a foot. This abnor- 
mal loudness lasted half an hour. The patient recov- 
ered after a serious attack of pleurisy, and both he and 
the patient previously referred to are now strong and 
well. Both patients had been under the influence of 
shock while these peculiar symptoms lasted, and these 
are in L)r. Bell's opinion merely symptoms of shock. 
Assuming that in low vitality of the vagus and sym- 
pathetic the ganglia of the heart may have increased 
activity, he considers that we may look upon the in- 
creased action of the heart as simply a symptom of 
shock. The author considers his theory proved by 
the fact that each nerve system, besides being under 
the control of the brain, also has an independence of 
its own, with ganglia for centers. The spinal cord, and 
still more the sympathetic, certainly have this inde- 
pendence, and probably also every other jjanglion in 
a corresponding manner. When the influence of the 
brain as nerve center has ceased to be felt in any 
organ — the heart for instance — this may still exercise 
its independent activity, and especially so when its an- 
tagonist, has become inactive. Even the apparent con- 
tradiction of a small pulse with increased action of the 
heart could be explained by assuming a certain inde 



pendence of the ganglia. This independent action is 
further increased by the narrowing of all blood vessels 
through paralysis and consequent increased resistance. 
— Lancet. 

A Gigantic Railway Property. 

The Pennsylvania Railway system is called an "em- 
pire" by an Eastern contemporary, and well it may 
be, measuring it by the magnitude of its receipts 
and disbursements. The gross earnings of the entire 
system for the calendar year 1890 were $133,531,623, and 
its expenditures were $92,603,325. Never before 1864 
did the United States collect so large a revenue, and 
never before, except in time of war, did it expend so 
much in a single year. But it is the net earnings rather 
than the aggregate business that those who look for- 
ward to government ownership of the railroads will 




Fig. 6.-W0NDEK CAMERA. 

regard with the greatest interest. The net earnings 
were $41,518,258. These earnings were realized on 
7,915 miles of road operated — 2,435 east of Pittsburg 
and Erie, and 5,480 west of those points. The net 
earnings, therefore, were about $5,255 per mile of road 
operated. The capital stock, including nearly $9,600,- 
000 issued last year, is $123,082,050, or about $15,580 per 
mile of road operated. The net earnings were not far 
from one-third of the capital stock in a single year. It 
is to be borne in mind that the capital stock repre- 
sents very much less than the actual value of the pro- 
perty, estimating the value at cost, and not on the 
basis of earning capacity. The roadbed, rails, and 
bridges could not be duplicated in their present state 
of solidity and general excellence for less than double 
the amount of capital stock, to say nothing of loco- 
motives, cars, depots, shops and machinery, right of 
way, etc. Still, the earnings were unquestionably a 
large percentage of the amount which it would cost to 
duplicate the entire property at present prices of ma- 
terials and labor, assuming that the right of way could 
be obtained at something like the original cost. Argu- 
ing from this system alone, therefore, it might be con- 
tended with some plausibility that railway earnings 
are excessive. But it must be remembered that this 
system is exceptional. Its mileage is less than one- 
twentieth of the aggregate mileage of the country, 
but its gross earnings were not far from one-ninth of 
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Fig. 7.-PLAN OF WONDER CAMERA. 

the gross earnings of all other roads. Its earning capa- 
city, therefore, is considerably more than double that 
of other roads on the average, although its tariffs are 
low, and lower than those of most roads, especially 
those that stretch through comparatively unsettled 
regions and are more remote from the great centers of 
traffic. — Chicago Herald. 



Eucalyptus Extract as a Scale Remover. 

Many of the railways in India traverse calcareous 
regions that produce water as badly impregnated with 
lime salts as anything to be found in our Western 
States. The result is that how to keep boilers free 
from incrustation is as pressing a problem as it is on 
many of our railroads. Of course all sorts of remedies 
have been tried, and the quack with his lotions was 
driving a roaring trade, as he always does where a 
malady is raging that defies the skill of the regular 
practitioner. There are few chemicals with the least 
affinity for lime that have not been tried as a preven- 



tive of scale, and numerous mechanical appliances, 
guaranteed to prevent incrustation and to remove with 
certainty and dispatch what has been formed, all had 
their day and were declared to be wanting in utility. 
The case appeared to be growing hopeless, and the 
men in charge of the motive power were concluding 
that the constant calking, patching and renewing of 
sheets was inevitable, when some one tried the extract 
of eucalyptus leaves. This is reported to have proved 
an effectual anti-incrustation agent. 

The eucalyptus is an Australian gum tree which 
thrives in all warm climates. It has a thick glossy leaf 
which stands upright and receives the rays of the sun 
on both sides. The leaves are rich in a volatile oil, 
which is the substance that acts on the lime salts with 
the effect that formation of scale is prevented. There 
are many regions in the Southern States where the 
eucalyptus tree would thrive and do good, for its pres- 
ence is reported to be a specific against malaria. The 
tree was planted extensively in the swampy regions 
near Rome and is said to have greatly decreased the 
malarial fevers of the districts. 

The extract of the leaves for use in boilers of the 
Indian railways is obtained in a very simple fashion. 
The leaves are collected and slowly boiled, about one 
thousand gallons of strong fluid being produced from 
fifty pounds of the leaves. Three gallons of this ex- 
tract is used for a trip of 100 miles, and keeps the boiler 
in the condition that all impurities deposited by the 
feed water can be readily washed out. When a boiler 
is foul witli scale, about twelve gallons of the eucalyp- 
tus extract is put in after washing out, and the in- 
crustation immediately begins to soften, and soon falls 
off in large pieces. By keeping up the treatment and 
washing out thoroughly, the worst boiler will be 
cleaned in about two months. — Nat. Car Builder. 



Advice to a Young Man. 

So you were a little too pert, and spoke without 
thinking, did you, my son ? And you got picked up 
quite suddenly on your statement, eh ? Oh, well, that's 
all right ; that happens to older men than you every 
day. I have noticed that you have a very positive way 
of filing a decision where other men state an opinion, 
and you frequently make a positive assertion where 
older men merely express a belief. But never mind ; 
you are young. Yon will know less as you grow older. 
" Don't I mean you will know more ? " Heaven forbid, 
my boy. No, indeed ; I mean that you will know less. 
You will never know more than you do ; never. If you 
live to be 10,000 years old, you will never again know 
as much as you do now. No hoary-headed sage, whose 
long and studious years were spent in reading men and 
books, ever knew as much as a boy of your age. A 
girl of fifteen knows about as much, but then she gets 
over it sooner and more easily. " Does it cUuse a pang, 
then, to get rid of early knowledge ?" Ah, my boy, it 
does. Pulling eye teeth and molars will seem like 
pleasant recreation alongside of shredding off great 
solid slabs and layers of wisdom and knowledge that 
now press upon you like geological strata. " But how 
are you to get rid of all this superincumbent wisdom ? '' 
Oh, easily enough, my boy; just keep on airing it; 
that's the best way. It won't stand constant use, and 
it disintegrates rapidly on exposure to air. — Bttrdette, 
in the Brooklyn Eagle. 



Ten Wheeled Locomotives. 

The demand of the time is to move weight over dis- 
tance at the least possible cost to it on slow freight or 
fast passenger trains. There are hundreds of locomo- 
tives in service of about 40 tons weight capable of haul- 
ing a train of 100 tons at the average running rate of 
60 miles an hour. But that is not the kind of fast 
train that our railroad managers want. They are re- 
quired to make money for the companies employing 
them, and they realize that it pays much better to use 
locomotives weighing sixty tons tk'.t are capable of 
hauling a fast train of 300 tons. It is a curious study, 
and one that is interesting to some minds, to investi- 
gate the rapid speed that might be made with safety 
with locomotives having abnormally large drivers, 
but as far as the bearing on American railroad operat- 
ing is concerned, it is just as practicable as specula- 
tions or calculations respecting the time it would take 
a balloon of certain proportions to reach the moon. 
Locomotives with a single pair of driving wheels had 
their day on our railroads, and when business in- 
creased, the four wheel connected engine took posses- 
sion of the field. This type of locomotive held its own 
so long that it became known as the "American loco- 
motive." That kind of engine did admirable service, 
but the indications are ttiat its days as the motive 
power for fast passenger trains are nearly over. Run- 
ning two trains where one will suffice is not good rail- 
roading, and trains are becoming so heavy that two 
pairs of drivers and a four wheel truck will not carry 
the weight of the boilers and cylinders necessary to 
provide the required power. The mogul and the ten 
wheel locomotive are slowly taking the place they will 
eventually monopolize. To talk of employing single 
driver locomotives at this day is trifling with a seriouB 
subject. — Nat. Car Builder. 



© 1891 SCIENTIFIC AMERICAN, INC. 



2l8 



$titntxiu %mtvum. 



[April 4, 1891. 



^m*mmmm 



RECENTLY PATENTED INVENTIONS. 
Mechanical. 

Setting Engine Valves.— Frederick 

W. Williams, Minneapolis. Minn. This is a device for 
alternately adjustiua and holding in position the lost 
motion of valve gearing during the process of setting 
the valves and eccentrics, the invention consisting of 
springs adapted to exert a pressure ou the valve alter- 
nately 111 both directions in line with the travel of the 
valve, 

Mechanical Movement. — William 

C. Eich, Harmonsburg, Pa. Combined with a shaft on 
which is a series of ratchet collars is a parallel shaft on 
which a series of pawl-carrying levers is journaled, a 
drive shaft having disks with projections adapted to en- 
gage the levers alternately, with other novel features, 
whereby a shaft may be continuously operated by 
means of a leverage to give greatly increased power. 

Flour Bolting Apparatus.— Victor 

Monnier, Grafton, North Dakota. This invention 
covers an improvement in vertical centrifugal bolting 
mills, the apparatus including a series of horizontal 
revolving disk? arranged one above another and a like 
eerie? of revolving screens or bolts surrounding them, 
while a series of annular tubes is located at lower 
points thau the disks and exteriorly of the screens. 

Electrical, 

Commutator Truer. — David Mc- 

Genniss, Amsterdam, N. Y. A pair of adjustable 
guides is fitted to the brush-holding arm of a commu- 
tator, a sliding rod is fitted to the guides, and a plute 
carried by the sliding rod is furnished with the desired 
character of abrading or cutting surface, forming a 
simple attachment, fur truing the commutators of 
dynamo-electric machines or motors worn by the fric- 
tion of the brushes and the action of the current. 



Agricultural. 

Leveler for Harrows.— Lorenzo D. 

Cursor, Ebensburg, Pa. This is an auxiliary device for 
use in connection with a harrow, and capable of adjust- 
ment with regard to the ground surface engaged to 
level all inequalities after the harrow teeth have operat- 
ed on the plowed ground, the depth of the toothed en- 
gagement of the harrow with the soil being also con- 
trolled by improved means. 

Churn. —John F. Adams, Aletlo, 111. 

This is an Improvement in churns having vertically 
reciprocating dashers, the churn also being provided 
with means for regulating the temperature of its con- 
tents while in use, and for ascertaining the exact tem- 
perature of the cream within the churn during the 
churning process. 



^liscellaiieous. 

Stop Watch. — Charles Schlatter, 

Hoboken, N. J. This invention is designed to simplify 
and improve the starting and stopping mechanism of 
stop watches, and consists in combining with the main 
wheels of the stop movement the wheel of the seconds 
hand staff or fourth wheel staff and the wheel on the 
staff of the stop hand, an intermediate wheel or wheels 
being arranged to be oscillated to put the stop move- 
ment in and out of action. 

Illuminated Clock. — Austin A. 

Dubois, Brooklyn, N. Y. In this clock a dial is 
mounted on an hour haud tube and a lamp rests on the 
dial, the lamp globe having the hours of the day there- 
on, and the lamp and globe being rotated by the clock 
mechanism, when the time is indicated by a stationary 
hand on the outside of the globe, the clock being also 
adapted for day use. 

Time Recorder. — Francis E. Tyng, 

Irvington, N. Y. This is a device designed to easily 
and accurately record the hours of labor of a large 
number of people, and has a cylinder with time card on 
a suitable shaft, a dial plate connected by gear with the 
cylinder, a frame on shafts above the cylinder pro- 
vided with means for marking the time card, and a 
clock movement connected with the frame, it being 
designed that in using the invention each employe shall 
have a particular number corresponding with a num- 
ber on the time card and on the dial plate. 

Ballot Box. — Calvin Jackson, Jack- 

sonwald, Pa. This box has two compartments, one to 
hold the bulk of the ballots and the other to receive 
ballots cast, communication between the two compart- 
ments being controlled .../a transfer mechanism for 
shifting the ballots in single succession from the main 
compartment to the receiving compartment, the box 
being designed to facilitate balloting in secret by clubs, 
societies, etc. 

Aerator. — Lizzie F. Wood, West 

Lebanon, N. H. This is a portable device having a re- 
ceiver near the top of a standard, the receiver having 
numerous small perforations, while lower on the 
standard are pans, also provided with perforations, for 
the aeration of warm and fresh milk, to facilitate cool- 
ing it and cause a rapid separation of the cream, the 
device being also applicable for other purposes, as the 
cooling and straining of sirups, the aging of liquors, 
etc. 

Animal Collar. — Gustav R. Sagels- 

dorff. Medford, Wis. This collar is formed of a light 
and cheaply manufactured chain which can be readily 
mcked and unlocked, and is provided with a middle 
piece adapted to support a bell. 

Horse Detacher.— David F. Sloan, 

Mattapan, Mass. This is a device adapted for attach- 
ment to any shaft, whereby the driver may readily 
sever all connection between the harness and the shaft, 
allowing the animal to escape, while the shafts will be 
held up and may be controlled to guide the vehicle till 
it stops, provision being also made for dispensing with 
the ordinary traces and whiffletree. 

Spool Rack.— Charles H. Lewy, New 

York City. This is an attachment for sewing machines, 



consisting of a rotatable table adapted to contain a 
number of spools, each capable of independent rotation, 
while the spools cannot be removed except by one 
having the key of the locking device, although the 
empty spools may be quickly and conveniently removed 
and filled spools substituted therefor. 

Kitchen Cabinet. — Henry C. Arm- 
strong, David E. Bigelow, and George L. Osborn, 
Ashland, Wis. This is a combination device for hold- 
ing flour and sifting it, with the spices and other in- 
gredients used in making bread and pastry, also pro- 
viding a bake board and the implements needed, and 
an adjustably supported table hinged to letdown at the 
side of the cabinet when not in use. 

Trunk and Bed. — George W. Sna- 

man, Jr., Allegheny, Pa. This is a convertible device 
adapted to form a compact folding bedstead for use by 
parties camping out, while capable of holding the bed- 
ding and articles of personal wear when changed into 
the form of a trunk, a removable covering or screen 
being also provided to shield the occupant from attacks 
of insects. 

Cuff Holder. — Asa A. Mehaffey, 

Poplar Bluff, Mo. This invention provides a slide 
having a spring clamping finger, a spring catch with 
lugs attached to it, and a body having a slot and 
notches, making an improved device for attaching cuffs 
to coat sleeves insead of to the shirt sleeves. 

Device to Test Cigars. — Gabriel 

Balbin, Brooklyn, N. Y. This invention provides a 
holder adapted to receive the tips of cigars, from which 
connection is made to a rear chamber and the latter 
connected with a suction apparatus, whereby a uniform 
suction may be employed upon the cigars, that the 
manufacturer may judge of the burning qualities of dif- 
ferent tobaccos. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS AND PUBLICATIONS. 

The Locomotive. New Series. Vol. XI. 
The Hartford Steam Boiler Inspection 
and Insurance Co., Hartford, Conn. 

1890. Pp. 194. Illustrated. 

This is the bound volume of a little periodical pub- 
lished monthly in the interest of boiler users. It con- 
ains much practical and interesting matter on boiler 
explosions, practice and construction. 

Maps of the United States, Show- 
ing the Central Station Plants 
and Electric Railways and 
Systems in Operation. The 
Thomson -Houston Electric Co., 
Boston, Mass. 1891. Pp. 93. 

These are a series of skeleton maps showing the loca- 
tion and type of electric stations all over the United 
States. The preponderance is largely in favor of the 
Thomson-Houston system. 

Mixed Metals or Metallic Alloys. 
By Arthur H. Hiorns. London : 
Mactuillan & Co. New York. 1890. 
Pp. xvi, 384. Price $1.50. 

The subject of alloys is one which has, in recent 
years, acquired a new impulse on account of the new 
combinations of metals. It has been brought before the 
public by recent lecturers and by the introduction of 
new alloys into engineering practice, such as aluminum 
bronze, manganese bronze, and other compounds of 
thatclass. The present book is well up to the times, 
treating of the last modifications of metallic mixtures, 
and with the numerous tables of analyses and illustra- 
tions as required, forms a valuable addition to techno- 
logical literature. 

Rubber Hand Stamps, and the Man- 
ipulation of Rubber. By T. 
O'Conor Sloane, A.M., E.M., Ph.D. 
New York : Norman W. Henley & 
Co. 1891. Price $1. 

Probably thousands of young people have first at- 
tempted the doing of a little business on their own ac- 
count by making rubber hand stamps and finding cus- 
tomers therefor among their neighbors. It is some- 
what in the same line as the work of amateur printers, 
of whom there are so many in every section, but the de- 
tail connected with the making of stamps is more sim- 
p\e, and a moderate degree of success is easily attained 
with but little labor and a very small outlay. To all 
such beginners this book givesfull details on all points, 
and it also has a great deal more, giving in a concise 
and simple form the elements of nearly everything it is 
necessary to understand for a commencement in any 
branch of the India rubber manufacture. The making 
of other small artiles of rubber, and of the hckoto- 
graph, or copying pad, together with a variety of special 
inks and cements, is also set forth in a manner de- 
signed to be readily understood, the explanations being 
plain and simple. The author has had an extended 
experience as a lecturer, and understands the art of pre- 
senting facts and describing processes in an interest- 
ing and attractive manner. 

A Treatise on Electro-Metallur&y. 
By Walter G. McMillan. London : 
Charles Griffin & Company. Phila- 
delphia : J. B. Lippincott Company. 

1891. Pp. xvi, 387. Price $3.50. 

The trade is paticularly addressed in this work, and 
the requirements of electrotypers and electroplaters are 
all fully taken into view. Among the details of the dif- 
ferent branches of the practice, electric conductivity, 
units of measurements, switch and resistance boards, 
electro-chemical equivalents, battery connections, and 
Ohm's law illustrated mark the more scientific part of 
the work, and useful tables add to the value of this de- 
partment. In the practical portion, every detail liable 
to be wanted by the actual operator is fully considered. 
An excellent glossary of substances and an index nearly 
27 pages in lenglh are features— the latterone worthy of 
special notice. 
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A Successful Life. 




JOHN P. LOVELL, 

President of the 

JOHN P. LOVELL ARMS 



CO. 



In the many thousand homes where the Soikntific 
American is read each week there are perhaps hundreds 
of thousands of young people growing into manhood 
and womanhood who should not fail to know some of the 
leading features which make up a successful business 
life. Every city and town has its examples, with which 
some are familiar, but seldom has a life been so marked 
with the fruits of integrity and uprightness, and a suc- 
cess become so widely known, as in the person of Mr. 
John P. Lovell. who recently celebrated the golden an- 
niversary of his establishment in the business now 
known as the John P. Lovell Arras Company, in Boston. 
Some of the best business men of our country have 
recognized the characteristics which have led to this 
man's success, and a brief account, of his life may inspire 
many a young man to follow the example which not 
only leads to personal happiness, but successfulness and 
a benefit to the world. 

Mr. Lovell was born in Kast Braintree, July 25.1820. At 
the age of eleven he left school and went to work in a 
cotton factory. One year later his mother opened a 
boarding house in Boston, and John had another year of 
schooling. With this scant equipment, but with an in- 
domitable determination to succeed, this boy of thirteen 
entered into the arena of life's battle. 

The years that followed found the lad making a noble 
fight against the disadvantages with which he was sur- 
rounded, After an event fill life in various lines of trade, 
he settled down to the gunsmith business in the employ 
of A. B. Fairbanks, to whom he became apprenticed at a 
weekly salary of $2, with $25 yearly allowance for 
clothes, and a raise of fifty cents per week and $10 per 
year additional cloLhmg allowance for each succeeding 
year until the age of twenty-one. 

The qualities which in later years developed the man 
of large enterprise and unswerving Integrity took firm 
root in the gunsmith boy, and Mr. Fairbanks was so 
gratified with his success that, when John was twenty 
years of aye, the old gentlemnn voluntarily took him in 
as a partner, with one-half interest. At this time John 
had not a dollar in the world. 

Thus, fifty years ago, was formed th e fir m which to-day 
is represented by the great house of J ohn P. Lovell 
Arms Co., whose business radiates throughout the 
world. 

John's profit for the first vearwas $700. In 1841 Mr. 
Fairbanks died, and Leonard (Jrover entering, the firm 
became (irover & Lovell. In 1844 John P. Lovell bought 
out his partner's share, and with renewed zeal pushed 
his business toward the high mark of success which he 
hadset before himself in his youth. As the years sped 
by, his name and fame traveled from city to city. 
Through the ranks of the sporting goods dealers of 
America he hewed his way from the lowest to the high- 
est place of success, until with honest pride he felt his 
feet securely planted on the high ground to which in 
boyhood days, when poor and unknown, his ambition 
had aspired. His family had grown up around him in 
the intervening years, and he now beheld his sons, de- 
veloped into men. ready to assist him in his old age to 
carry to a further success the enterprise begun years be- 
fore. The John P. Lovell Arms Company was then 
formed, with J. P. Lovell, President ; Col. Benjamin S. 
Lovell, Treasurer; Thos. P. Lovell, Director; H. L. Lov- 
ell, Clerk of the Corporation ; and VV. D. Lovell. 

In 1S74 the business was removed to the present spa- 
cious buildings in Boston, which are located in the busi- 
ness center of the city. 

Here daily may be seen John P. Lovell, no longer the 
young man whose steps are elastic in the pursuit of 
lofty ambitions, but John P. Lovell the man of years, 
who has trodden life's pathway through both the bitter 
and the sweet, and has emerged from its shadows and 
contests a man of success, both in the development of 
wealth and of character. 

It is in viewing old age where the years have been 
spent in integrity of action that we behold the sum of 
many virt ues. the fruits of which are a peaceful and con- 
tented winter sustained by a rich harvest, the seeds of 
which were planted and perseveringly watered in 
youth. 

The lesson to be learned is not in the accumulation of 
wealth alone, but in the possession of those sterling 
qualities of integrity and manhood which command the 
universal respect of man. These lives are examples to 
set before the young men of America, lights to guide 
them in safety on a road which has many a dark and 
dangerous path into which they may stumble, unless the 
il I iirrn nation from other lives points them clearly to the 
straight road of unblemished integrity. 
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The charge for Insertion under this head is One Dollar 
a line for *>ach insertion; about eight words to aline. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 



For Sale— New and second hand iron-working ma- 
chinery. Prompt delivery. \V. P. Davis, Rochester, N.Y. 
Acme engine, 1 to 5 H. P. See adv. next isBiie. 
P'esces & Dies. Ferracure Mach. Co , Bridgeton. N. J, 
Burn ham standard turbine. Burnham Bros., York. Pa. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago. 111. 155 machines in satisfactory use. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St.. New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts.. New York. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 13. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address J. 
S. & G. F. Simpson. 26 to 36 Rodney St., Brooklyn, N. Y. 

The best book for electricians and beginners in elec- 
tricity is ** Experimental Science," by Geo. M. Hopkins. 
By mail, $4; Munn & Co., publishers. 361 Broadway. N.Y. 

For Sale Cheap. One Horizontal Slide Valve Engine, 
8 inch cylinder, 16 inch stroke, with pulley, with assort- 
ment shafting, pulleys, steam pump, 10x5x14. Address 
H. T. Bartlett, 200 Lewis Street, New York. 

The Dwight Slate Machine Co., of Hartford, Conn., 
make the most extensive line of hand, foot, and auto- 
. matic feed drills for light work, % in. holes and less. 181*1 
' catalogue tree. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give dateof paper and pageor number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price II cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(2927) L. E. M. asks if, in the using of 

pearl agate ware, it becomes dangerous after the lining 
peels off ? A. We believe not. All ordinary agate ware 
is made on an iron basis, and is quite innocuous under 
all circumstances, and we presume the same applies to 
the special agate ware you mention. 

(2928) A. W. B. writes: Last spring I 

constructed a cement cistern for storing maple sap. The 
sirupmade from this sap was dark colored and had a 
strong taste. Was it the fault of the cistern ? If so, 
what can I paint it with that will obviate the difficulty? 
A. tt is very doubtful if the cistern had anything to do 
with your trouble. If it had, the trouble will probably 
cease. The taste and odor of the sugar woutd reveal to 
some extent the cause. 

(2929) A. O. writes : I have a very nice 

meerschaum pipe, which has commenced tocolorvery 
irregularly. Can you give me some remedy employed by 
pipe experts for removing the nicotine and restoring it to 
its original color, white ? A. Wrap in a cloth and heat 
in an oven or over a stove to about 300° Fah. Dc not 
apply a high heat. 

(2930) W. D. B. asks: What is the best 

and cheapest formula for blue fire ? A. The well known 
Bengal light is thus made : Saltpeter 6 parts, sulphur 
2 parts, sulphide of antimony i part. Each must be 
separately powdered if necessary and then intimately 
mixed. The light, is only bluish. The following is ad- 
vantageous, as not containing sulphur: Ammoniacal 
sulphate of copper 6 parts, chlorate of potash 6 parts, 
powdered shellac lpart. 

(2931) J. W. D. asks : Please inform me 

if there are six steamships that use between 300 and 400 
tons of coal in24 hours. A. Here are six: The Etruria, 
Umbria, Teutonic, City of Paris, City of New York, 
City of Rome. 

(2932) R. M. T. writes : In your answers 

to querists (No. 2867) you do not give the proportions of 
boric acid in alcohol. Please name them. A. Use an 
excess. Add more than the alcohol will dissolve and 
shake the bottle from time to time. 

(2933) A. B. C. asks : Of what is chalk 

composed ? How is it made into the square blocks such 
as are used on billiard tables, that is, how mixed? A. 
Chalk is a mineral composed of carbon dioxide and 
calcium oxide (lime). It is worked by cutting into the 
desired shape. No heating, baking, or solution is 
needed. 

(2934) G. I. L. asks whether there is an 

oil manufactured which is thin enough to allow air bub- 
bles to rise through it rapidly and which does not va- 
porize much when placed in a vacuum. It also cannot 
be too expensive. A. Use good kerosene or mineral 
sperm. 

(2935) I. S. M. asks : 1. Can the motor 

described in Supplement, No. 641, be converted into a 
dynamo by a different connection of the wires ? And 
if so, what will be the order of wiring ? A. Use a cast 
iron field magnet, and wind both armature and field 
magnet with finer wire, say No. 22 or No. 24. 2. Can the 
dynamo described in Supplement, No. 161, be con- 
verted into a motor by altering the connections, and if 
so, by what arrangement ? A. The dynamo described 
in Supplement, No. 161, will run well as a motor with a 
suitable current. 3. Is not the power of a motor due 
to the attractive and repulsive powers of the magnets in 
armature and field? A. Yes. 

(2936) W. E. T. asks : How can I make 

and use the salt water balh in making a copying pad? 
A. Dissolve 2 ounces comrac. salt in 1 pint of water, 
and use in outer vessel of a glue pot. Place gelatine 
mixture in the inner vessel. 

(2937) E. L. M.— The World's Columbian 

Exhibition at Chicago is designed to open in April and 
close in October. 1893, hut there will be a preliminary 
celebration in October. 1892, to mark the 400th anni- 
versary of the New World discovery by Columbus, in 
1492. The best time to visit the fair, in a general way, 
for one living at a long distance from Chicago, will 
probably be about the last of August or early in Sep- 
tember, 1893, after the usual period of hottest summer 
weather, and when all matters pertaining to the man- 
agement of the exhibition have become settled. --II. 
During several hundred years many of the best, informed 
men in the world have been looking for the discovery 
of a practical method of navigating the air; we are not 
very confident that it will now be achieved at an early 
day, yet the possibilities of success in this direction 
seem to be steadily increasing with the new discoveries 
of every year. 

(2938) C. E. E. asks : 1. Has there been 

anything yet found to make the flame of a kerosene 
light more brilliant than the oil itself can produce ? A. 
Camphor is sometimes added, but it is not very effectual. 
A jet of oxygen can be used, with the effect of whitening 
and brightening the flame. This is the well known 
" Bude light. " 2. Will you give an account in the 
Scientific American of what has been discovered 
thus far in the Antartic seas toward the South 
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pole ? A. But little has been observed there. There 
is a continent probably, and there are volcanoes, one at 
least an active one. The prospects for an expedition 
thither are now very favorable. 

(2939) J. B. G. asks how to treat water 

that has alkali in it go that it will not taste of the alkali, 
and be fit to use for drinking. A. It depends on the 
alkaline matter which is present. Boiling is sometimes 
efficacious, or the same result may be attained by adding 
the proper amount, to be determined for each case, of 
lime water. Its effects on the system, if used without 
treatment, cannot be told without analysis, and even 
then they will vary with different persons. 

(2940) VV. H. M.— The number of feet 

per ohm of copper wire of the sizes given is as follows 
(Am. \V. G.): 



No. 


14 


16 


20 


22 


Feet per ohm. 


38051 


239-32 


9465 


59-53 


No. 


25 


28 


32 


36 


Feet per ohm. 


89 69 


14-81 


5-86 


2-32 



(2941) A Reader asks if soap has ever 

been successfully made from petroleum and soda. A. It 
has never been done. Petroleum oil can be mixed with 
soap, but will not serve as a basis. 

(2942) W. A. K. asks for an article that 

is pliable yet tough, similar to rubber, that will stand 
hot water or steam. A. Leather will stand for some 
time. A proper grade of India rubber would be best. 

(2943) L. K. P. asks if there is any acid 

of any kind used in the making of ice, so that there 
would be any remaining in the ice. If so, what kind is 
it, and is it injurious to a person using the ice ? A. No. 
Any chemicals used are kept absolutely separate from 
the ice. Artificial ice is perfectly healthy and pure. 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
taws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
Contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office Scientific American, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For will* h Letters Patent of the 
United States were Granted 

March 24, 1891, 

AND EACH BEARING THAT DATE. 

ISeenoteat end of list about copies of these patents.] 



Addressing machine. \V. P. Bonsall 

Air brake. G. Westinghouse, Jr 

Air compressor. E. Hill 

Alarm. See Time alarm. 

Awning, J. H. Dyett 

Axle. car. S. L. Denney 448,639. 

Bag holding apparatus, Traut & Riecker 

Baking, roasting, and steaming apparatus, W, H. 

Perry 

Banjo, J. Robinson 

Bale tie, W. B. Curtis 

Bale tie. W. A. Kilmer 

Bar. See Horseshoe blank bar. 

Barrels, notching and cutting hoops for, M. E. 

Beasley 

Battery. See Galvanic battery. 

Battery zincs, clamp for electric. J. H. Leakin .... 

Bearing, anti-fifction, L. K. Jewett 

Bearing, anti-friction roller, M. N. Lovell.. 449,046, 

Bed pan. M. St. John 

Belt, electric, W. C. Fuller 

Belt fasteners, die for making, G. P. Kenenan..... 

Belt fasteners, making, G. P. lienehan 

Bicycle. F, J. H. Hazard... 

Bicycle, W. W. Kenfleld 

Bicvcle.C. F. Wat kins 

Bicycle saddle. L. S. Copper 

Bicycle spoke nipple wrench, A. K. Schapp 

Binder, load. J. H. .lohnson 

Block. See Brake block. Pulley block. 
Board. See Drawing board. Drying board. 
Boat. See Canal boat. 

Boiler. See Steam boiler. Tubular boiler. 
Boiler or other furnace, steam. J. Gasteiger... 
Bolts and nuts, machine for cutting threads on, 

T.L.Lumby 

Borax, ma nuf act urine, N. M. Bell 

Bottle wiring machine, C. L. Curtis 

Box. See Car lamp box. Fire alarm signal box. 

Paper box. 

Box closure. Stanley & Wrightson 

Bmce. See Telegraph pole brace. 
Brake. See Air brake. Vehicle brake. 

Brake beam. G. N. Sceets 

Brake block, J. A. Jewell 

Brake shoe, J. J. Davenport 

Bricks and briquets, machine for the manufac- 
ture of, N. Proctor et al 

Bridges, sliding gate for draw, Adams & Rotzel.. . 

Brush and making the same, A. H. Wolcott .... 

Brush handle, adjustable. C. F. Myers 

Brush, whitewash, J. W. Oram 

Buckle, S. Scheuer 

Buckles, spring attachment for, C. B. Underbill*. . 

Button setting machine, T. H..T raver 

Butron trimming machine, J. Nay lor 

Cable grips, link for, V. T. Lynch 

Calendar, perpetual. A. Hadlock 

Canal boat, C. H. Turver 

Car coupling. C. O. & L. Barnes, Sr 

Car coupling, P. Devney . 

Car coupling, VV. It, Fine .. 

Car coupling, S. H. Springer. ... 

Car coupling, .7. A. M. Thompson 

Car coupling, D. H. Young 

Car coupling. J.Zilius 

Car driving gear, electric street, C. M. Conradson. 

Car, dumping, W. F. Bennett 

Car lamp box, J. H. White 

Car wheel, W. H. Silver thorn 

Cars, grain door for, R. W. Thicklns 

Cars, protecting motor, mechanism of electric, S. 

H. Short 

Cart mounting machine, W. C. Powers 

Carding engine, J. K. Prest 

Carding machines, clutch for, J. E. Prest 

Carpet lining, A. 11. Meech 

Carpet lining, etc.. A. H. Meech 

Carpet stretcher. VV. A. Pool 

Carriage top. G. J. Carpenter 

Carrier. See Cash carrier. Fodder carrier. Lum . 

ber carrier. 

Cart, road, J. D. t «flrt 

Case. See Cigar case. Toilet case. 

Cash carrier, G. A. Milbradt 

Cash register and indicator. H. Cook 

Casting apparatus, vacuum. Durfee & Wlttman.. 

Casting ingots, W. R. Hinsdale 

Casting printers' rollers, apparatus for, M. F, 

Bingham 

Cattle euard, surface, J. K. Wagner. 

Cement, J. F. Boynton .... 

Chain, boom locking, C. A. Hansen 

Check protector, E. O. Abbott 

Checkrein hook, V. a. K repps 

Cigar case, J. H. Fawkes 

Cigar clipper, A. B. Gutnnfp 

Clamp. See Paper clamp. Rope clamp 
Clasp. See Corset clasp. 



449.032 

448,827 
448,859 

448.759 
448,640 
448,791 

448,886 
448,674 

448,830 
448,964 



448.905 

448.847 
449,078 
449.047 
448,691 
448,953 
448.8:15 
448,836 
448.960 
448,750 
448.701 
448.774 
449,0(i0 
44S,862 



448,808 

448.971 

449,064 
448,854 



448,687 



448,92-.* 
448 720 
448,940 

449,089 
449,022 

449.061 
448.724 
448,66' 
448.803 
449.1115 
448.696 
448,848 
44S.973 
448.796 
44-.), 092 
4(*,852 
41K.942 
448,949 
443.686 
449.014 
448.769 
448.704 
448.910 
449.030 
44K.899 
448.683 
449,098 



I 



448.840 

448,819 
449,088 
449,087 

448,978 
448.979 
448.992 
448,931 



448,855 

449,082 
448.937 
448.945 

448,881 

448.629 
448.804 
448,632 
448.880 
448.705 
449,045 
448.5448 
449,073 



Clasp, W. H. Thompson 448.893 

Cleaner. See Flue cleaner. 

Clipper, hair. R. C. Wright 448.901 

Clock, independent electric, W. S. Scales 448.998 

Clock, secondary electric, W. S. Scales 448.99!! 

Clocks, pendulum adjustment for, F. M. Wake- 
man 449,016 

Closet. See Wash-out closet. Water closet. 
Cloth or other material, machine for reblocking, 

H. Hutchinson 448,834 

Clutch, friction, G. W. Drake 448,777 

Ciutch, friction. Holmes & Tompkins 448,921 

Cock, locking slop, H. F. Wilson .. 448,702 

Coffee, compound tor coating roasted, F. Menown 448,6t>0 

Coffee mill, A. E. Phillis 449,086 

Coffin fastener, J. E. Everiss 448,946 

Coke oven plant. A. C. Cochran 448,61 -(6 

Concrete floors, illuminating panel in, E. L. Han- 
some 448,993 

Cooler. See Milk cooler. 

Coop, chicken, C. A. Harp 448,959 

Copyholder, W. J. Still 449.010 

Copying press, W. Hastie 448,858 

Cord, machine for making ornamental, A. W. 

Durr 449,0.38 

Corn sheller, O. K. Davidson 448.941 

Corset clasp. F. I. Bowles 448.631 

Corset clasp, F. B. Spooner 448.891 

Corset fastening. M. May 448,8.'0 

Cotton or hay elevator. Draffin & Nelson 448,641 

Coupling. See Car coupling. Flange and collar 
coupling. Hose coupling. Pipe coupling. 
Thill coupling. 

Crate, folding, J. Spain 449,007 

Crochet machine feeding mechanism, J. M. Mer- 

row 448,722 

Crocheting machine. G. D. Munsing 448,664 

Crusher. See Ore crusher. 

Cup-shaped articles, method of and, machine for 

making, W. R. Comings 448,748 

Curtain fixture. F. H. Basset t 448.625 

Curtain guide, window, A. M. Haswell 449,042 

Cutter. See Tobacco cutter. 

Delivering articles in exchange for coin, auto- 
matic machine for, 8. S. A II in 449,024 

Dental rubber, shaded, A. J. Gear 448,795 

Dental vulcanizers, electric heater for, J. 

O'Meara 448,743 

Dials, machine for enameling small, T. F. Sheri- 
dan 448,734 

Direct-acting engine, C. C. Worthington 448,744 

Disintegrating and separating apparatus, J. P. & 

O. G. Burnham 448,844 

Display frame, G. Marty 448,976 

Display rack, L. K. Armstrong 448.811 

Doorcheck, B. Rentz 448,767 

Door check, pneumatic, O. Seely 44s,889 

Door lock, sliding. O. P. Hix 448.651 

Drawing board. Small wood & Smith 449.006 

Drawing board, meridian. J. B.McElroy 449,049 

Drawing knife, J. S. Cantelo 448,033 

Drier. See Fruit drier. 

Drill. See Grain drill. Hand drill. Rock drill. 

Drying board, M. H. Fogarty 448.951 

Electric circuits, waterproof combined coupling 

and cut-out for, F, Shlaudeman .. 448.679 

Electric contact device. F. A. Perret 448,669 

Electric converter, M. G. Farmer 448,f»44 

Electric currents, meter for alternating, O. B. 

Shallenberger 448,676, 448,677, 449,002, 449.003 

Electric lighting, R. M. Hunter 448,782 

Electric lighting system, E. II.. lohnson 449,044 

Electric line wires, support tor. H. C. Wirt 448.703 

Electric machine, dynamo, S. E. Nutting 418,666 

Electric meter. K. Thomson 448.894 

Electric motors, speed regulator for, S. H. Short.. 448,681 

Electric switch, D. B. Turner 448,698 

Electric wire connector. F. Schlaudeman 448,680 

Electrical heater, J. V.Capek.... 449,035, 449.036 

Electrical indicator. (\ Wirt ... 448,792 

Electrical protector, 1. N. Miller 448.980 

Electrolyte for galvanic batteries, J. J. Collins 448.936 

Elevator. See Cotton or hay elevator. Portable 
elevator. 

Elevator. C. R.Pratt 448.788 

Elevator. T. J. Underwood 448,699 

Emery wheel dresser, revolving. Palmer & Ryder. 448,787 
Engine. See Carding engine. Direct-acting en- 
gine. Gas engine. Locomotive engine. Steam 
engine. Vacuum engine. 

Excelsior machine, V. L. Williams 449.097 

Extractor. See Stump extractor. 

Fan, Ames&Grier. 449,025 

Fanning mill. J. S. Shafer 448,809 

Fare book, railway, S. F. Stevens 448.688 

Foedwater heater and purifier, W. A. Morse 448,984 

Fence post, E. D. Watkins 449,018 

Fifth wheel, wagon. A, B. Bishop 448,843 

File or portfolio, J. J. Hanlon 448,816 

Filters, antiseptic air vent and overflow for, C. G. 

Purdy 448,671 

Finger ring, C. Staiger 448,892 

Fire alarm signal box, W. F. Singer 448.684 

Flange and collar coupling. J. J. Hogan 448.717 

Flour receiver and sifter, W. H. Reynolds 448,673 

Flower holder, J. Martin 448,975 

Fine cleaner, J. T. Mackay 449,080 

Fluid meter, rotary, Sporton & White 449,009 

Flush tank, S. W. Miller 449,083 

Fodder binder, C. W. Gillis 449,072 

Fodder carrier, W. R. Harrison 448,857 

Fork rolling machine, J. B. Phillips.... ........... 449,058 

Frame. See Display frame. Picture frame. 

Fruit drier, A. Conklin 448,846 

Furnace. See Boiler or other furnace. Gas fur- 
nace. Hot air furnace. 
Gauge. See Surface gauge. 

Galvanic battery, C. J. Hirlimann 448.798 

Oanie apparatus, S. W, Clarke 448,878 

Gas engine, O. Kosztovits 4t8.924 

Gas engine, E. Narjot 448,989 

Gas furnace, Gilpin & Elliot 448,955 

Gas meter. A. Ehebald 448,6ti 

Gate, G. W. Smith , 449,091 

Glass sealing apparatus, plate. J. M. Howard 4411,013 

Gopher trap, L. A. Syverud 44i',011 

Grain drill, H. J. Phelps 448,991 

Grain drills, hopper and shoe for, W. F. Hoyt. 448,861 

Graining roller, W. H. Landon 449,079 

Grate. J. Beisheim 449.029 

Grate, L. W. Clayton 448,634 

Gratar, culinary. B. H. Cook 448,794 

Grinding and amalgamating pan, W. Roberts 448,731 

Gripper linger, E. L. Megill 448,753 

Guard. See Cattle guard. 

Gun, quick tiring. E. Von Skoda 448.841 

Hand drill, J. F\ Steward 448,689 

Handle. See Brush handle. 
Hanger. See Type bar hanger. 

Harness, N. H. Fetherman 448,832 

Harness attachment. G. A. Harris 448,763 

Harvester, corn, Tread well & Black................ 448,697 

Hay rake, J. M. Paronto 448,926 

Heater. See Electrical heater. Feedwater 

heater. 
Heating apparatus, electric. M. W. Dewey........ . 448,879 

Heating apparatus, steam. B. Cavanagh 448,932 

Hoisting and conveying apparatus, C. VV. Nason.. 448,823 
Hoisting apparatus, reversing and brake mechan- 
ism for. C. A. Case 448,909 

Holder. See Copy holder. Flower holder. Mucil- 
age holder. Pen holder. Photograplc roll 
holder. Spool holder. Stereotype plate hold- 
er. Tidy holder. 
Hook. See Checkrein hook. 

Hooping wooden vessels, T. K. Parrlsh ... . . .. 448,990 

Horseshoe bars, manufacture of, C. H. Perkins. . 449,051 
Horseshoe blank and blank bar, C. H. Perkins, 

449.053, 449.056 

Horseshoe blank bar, C. H. Perkins .449,054, 449,055 

Horseshoe blank bars, die roll for making, C. H. 

Perkins 449.0.52 

Horseshoe, hoof spreading, W.Tory 448,7.16 

Hose coupling, G. W. Tinsley ...448,693 

Hose coupling for street washers, G. W. Tinsley.. 448,694 

Hose reel, swinging. W. F. Bowers 449,033 

Hose supporter, C. C. Shelby.... 448.768 

Hot air furnace. Kernan. Jr., & Landers 448,78:1 

Hydrant. S. H. Orwig 448,727 

Ice cream freezer, F. B. Cochran 44S,935 

Indicator. See Electrical indicator. Station In- 
dicator. 

Insulator, electric. Graham & Gannane 448,956 

Insulator for electrical conductor for mines, F. 

A. Pocock 418.838 

Ironing machine, L. H. Watson 448,898 

Ironing table. L. W. Miller 448,661 

Journal bearing. M. A. Andrews ...448,624, 448,871 

Kneading machine, E. Viol let 448,826 

Knife. See Drawing knife. Tobacco kntfe. 

Knitted fabrics, treating tubular, W. A. Harder.. 448,817 

Knfttfng machine, B. Holt 448,718. 448,719 

K nitting machine, circular. F. H. Gates 448,954 

Knob, door, J. Trickel „ 448 737 

Ladder, step, J. C.Gardner 448,b48 

Lamp, Argand. Atwood & Tobey 448,851 

Lamp chimneys, heating attachment for, W. F. 

Finger 448.950 

Lamp cover, incandescent. E. T. Mueller 448,741 

Lamp filament, incandescent electric, G. Erlwein, 

448.915, 448,916 
Lamp filament, incandescent electric, Erlwein & 

Heller 448,914 

Lamp filament, incandescent electric. F. Q, a. 

. Heller 448.920 

Lamp tor electric railway cars, Smith & PflngsC. 448.865 

Lamps, adjustable stand for, F. Beilmann 449,028 

Lantern, tubular, F. K. Wright 449,094 



Lanterns, dissolving shutter lor magic. J. Shan- 
non 

Latch, gate, W. E. Tyler 

Latch, sliding door. G. A. Col ton 

Lathe. G. H. Bennett 

Lathe for turning shafts, K. \V. Jones — 

Leggin, C. R. Macomber 

Line tightener, C. H. Pettay — 

Liniment, P. F. Perrin.. 

Lock. See Door lock. Nut lock. Seal lock. Sup- 
portmglock. Till lock. 

Lock.C. E. A. A. Deny 

Lock, M. .Jacobs 

Lock, W. A. McCann 

Locks, key guide for, F. W. Mix 

Locomotive engine. Peacock & I^ange.. 

Log turner. Mills & Zimmerman 

Loom dobby, G. Parker 

Lubricator, W. P. Miller 

Lumber carrier, A. T. Kelliher 

Mail bags, device for catching and delivering, \V. 
Burks 

Manure spreader, D. B. Merrell 

Massage apparatus. A. Kahn 

Matrix making machine. C. L. Redfleld 

Mars or gratings, machine for making, H. Beis- 
heim 

Measure, flexible scale, A. S. Adler 

Measure, scale, E. T. Burrowes 

Measuring alternating electric currents, O. B. 
Shallenberger .... 

Mechanical movement, Hattersley & Hill. .448.713, 

Metal, apparatus for removing gases from. Our- 
fee & Witt man 

Metal slitting machine. (\ H. Perkins 

Metallic facing for buildings, L. L. Sagendoroh.. . 

Metallic facing plate. L. L. Sagendorph ." 

Meter. See Electric meter. Fluid meter. Gas 
meter. 

Milk cooler, W. Wightman 

Mill. See Coffee mill. Fanning mill. 

Mill appliance. H. Aiken 

Mining machine, coal, II. B. Wyman 

Moulding machine, J. E. McCanna 

Money chancer. H. G. Cooke 

Motion at different speeds, means for transmit- 
ting. C, B. Cottrell 

Mower attachment, lawn, C. C. Maxwell 

Mower, lawn. W. Storey — 

Mucilage holder. W. O. Nelson 

Musical instruments, shell for, J. Heald — 

Nut lock, M. S. Alexander 

Nut. look up, S. F. Ciouser 

Odometer, J. S. Hilliard 

Ore concentrator, G. D. Husemann — 

Ore crusher and sizer, Ireland & Stanhope 

Oreriffle,G. It. Chick 

Ore screen, T. J. Grier 

Overflow and waste pipe. H. F. Stowell 

Overshoe attachment, M. M. Beeman 

Oyster tongs. J. B. Tawes 

Pan. See Bed pan. Grinding and amalgamating 
pan. 

Paper box. collapsible, F. V. Bowman 

Paper box, knockdown, E. M. Scott 

Paper ciamp, J. B. McGirr 

Parcel strap, F. H. Loveless 

Parer and c«rer, fruit, W. A. C. Oaks 

Partition, fireproof. C. W. White 

Pavement, street, J. Lynch 

Pen, fountain, H. M. Cronkhite 

Pen, fountain, M. W. Moore 

Pen holder, pen nib, extractor, and paper knife, 
combined, T. B. A. Chamberlain 

Pencil, lead, R. H. Franklin 

Pencil sharpener, J. D. Mills 

Pencil sharpener, F. W. Sabel 

Phonogram blanks, device for turning of, V. A. 
Edison... 

Phonographs, turning-off devicefor, T. A. Edison 

Photographic roll holder, H. G. Rarasperger 

Piano attachment, C. L. E. Lugenouehl . . . 

Pianos, tone-sustaining device for, A. Pferdner.. 

Picture frame, J. F. Mc Bride 

Pictures on glass, implement for mounting, R. H. 
L.Talcott 

Pipe. See Overflow and waste pipe. 

Pipe coupling, F. Kaiser 

Pipe coupling, P. C. Lawless — 

Planter, corn, Godden & Whltehurst 

Planter, disk corn. C. 11. & H. L. Dooley 

Plotter, V. H. Smith 

Plow, J. E.& E. M. Mitchell 

Plow and pulverizer, combined, J, C. & W. N. 
Arrington 

Polishing machine. II. Trost 

Portable elevator, N. Anderson 

Post. See Fence post. 

Press. See Copying press. 

Pressure reducer for steam or other fluids, E. C. 
Fasoldt 

Printing machine, C. B. Cottrell — ........ 

Printing machine, chromatic, O. W. Dickinson 

Printing machine inking mechanism, A. Fayol 

Printing presses, back-up motion for, J. H. 
Cranston 

Printing presses, paper cutting mechanism for, 
L. E. Brookes . 

Printing presses, stone protector for lithographic, 
J.Eberle 

Propelling apparatus for vessels, J. Wirth... 

Propelling boats, apparatus for, F\ Batjer 

Protector. See Check protector. Electrical pro- 
tector. Tree protector. 

Pulley block, J. L. Reed 

Pump, gas compression, W. S. Brewer 

Pump, vacuum, A. Berrenberg 

Pumps, regulator for windmill, P. A. Myers 

Pumping natural gas, system of, J. N. Pew 

Puzzle. L. M. Lyon 

Rack. See Display rack. 

Radiator, G. C. Ht L. R. Blackraore 

Rail joint support, J. T. Richardson 

Rails, joint or other fastening for tramway, R. 
Viol 

Railway alarm signal, Jones & Scott 

Railway brake operating by air pressure or vac- 
uum, E. Hartmann 

Railway circuit for signaling and controlling 
trains, F. K. Kinsman 

Railway, electric, T. A. Edison 

Railway, electric. R. M. Hunter 

Railway rail and sleeper or stringer, L. Bergmark 

Railway signal, K. C. Carter 

Railway signal torch, W. C. Beckwith 

Railway switch, antomatlc, Kase & Borden 

Railway trolley, electric. R. Eickemeyer 

Railways, electric signaling apparatus for, E D. 
Graff 

Railways, overhead crossing appliance for elec- 
tric. 1. H. Farnhara 

Rake. See Hay rake. 

Razors, composition for sharpening, Ij. C. Maurer 

Reel. See Hose reel. 

Register. See Cash register. 

Rheostat, adjustable, S. H. Short 

Ring. See Finger ring. 

Road making and repairing machine, M. G. Bun- 
nell 

Rock drill, electric, W. M. Schlesinger 

Roller. See Graining roller. 

Roller mills, etc.. feed regulator for, C. A. Corey.. 

Rolling girder rails, rolls for, H. W.Thomas 

Rooting fabrics, apparatus for coatihgor saturat- 
ing and finishing, H. Bormann 

Rope clamp, P. Yorke 

Rope socket, P. Yorke 

Ruling machine, steel and lithograph plate, J. 
Hope. Jr 

Sail. G. Skir.ner 

Sandpapering, rubbing, and polishing machine, 
W.J. Maddox 

Sash fastener, J. C. Howe 

Sash, tennis. E. W. Whlttaker.... 

Saw. circular, T. L. Slaughter. 

Saw setting machine, L. L. NorthuP 

Sawing machine, band, D. C. Markham 

Scale, grain, G.C. Flagg 

Scale, weighing and price, J. W. Culmer 

Scale, weighing and price, Ozias & Canby 

Screen. See Ore screen. Window screen. 

Screw cutting machine, H. E. Coy 

Screw, wood, G. T. Chapman 

Seal lock, W. Walker........ 

Seat. See Vehicle jump seat. Velocipede seat. 

Sewerage system. J. C. McGowan . 

Sewing machine, buttonhole, J. Q. A. Houghton, 

449,074, 

Sewing machine tuck marker. E. J. Toof 

Shaft, flexible. J. S. Campbell 

Shaft locking device. F. G. McColm 

Shelf bracket, etc., combined, M. Heffernan 

Sheller. See Corn sheller. 

Shirt. C. Benger ... 

Shirt starching machine. Herndon & Buckland.... 

Sifter, coal, E. W. Humphreys 

Signal. See Railway signal. Railway alarm sig- 
nal. 

Silicate compound, M. W. Beylikgy 

Sleigh runner. J. Radley . 

Soap compressing and stamping machine, Lawton 
AMergenthal 

Spark arrester for smoke pipess Hale & Durlnger . 

Speed controlling device. W. C. Bairn 

Spool holder. E. S. Jackson 

Stallion shield. I. W. Benedict 

Stamp, electric tims, Martindale & Malraborg 

Stamp, band, H. Howard 



448.825 
448,755 
449,070 
449.065 
448,764 
448,819 
449,085 
448,728 



448.912 
449,077 

448,986 
148.981 
448.927 
448.662 
448.6ti8 
448,785 
448,766 

448.709 
448,884 
448,883 
448,994 

448.706 
4 4x805 
449,034 

44:1,001 
418,714 

418.944 
449.057 

448.732 
448,733 



448,869 

4(8,623 
448,829 
148,9**7 
448,637 

448,776 
448.977 
448.S66 
448.fi65 
448.797 
449.023 
449.069 
448.716 
448,961 
449,096 
448,710 
448,762 
448.842 
448.75ti 
449.012 



448.813 

448,824 
448.V22 
448.657 
449.050 
449,019 
448,658 
448,939 
448,885 

448,933 
449.040 
448.723 

448,8.19 

448.780 
448,781 

448,801 
449.048 

448,887 
448,821 

448.692 

448,765 
448.966 
448,049 
448,943 
448.685 
448.740 

448.770 
449.059 
449.026 



449,071 
448.775 

■48.su: 

448,749 

448.938 

448,806 

448,642 
448,810 
448.771 



448.729 
448.874 
449,066 
448,985 
448,670 
448.974 

448,630 

448,730 

449,093 

448.903 

448.833 

448,751 
448.778 

448.653 
448.628 
448.773 
448.906 
448 92.1 
448,831 

448,856 

448,711 

448,752 



448.6S2 



448.708 
449,090 

448 853 
449.013 

448 873 
448.902 
448.903 

448,922 
449,004 

448.721 
448.882 
449.020 
449.005 
448,742 
44S,G. r i9 
448,761 
448.911 
448,837 

448,638 

449,037 
448,700 

448.938 

449.075 

448,ti'.l5 
449.0H8 
448.725 

448,919 

4*8,812 
448,715 

448,818 



448.772 
448.754 

448.656 
448.918 
4 4 9. Oh."! 
448,799 

448.757 
449.081 
449,076 



Stamps sold and canceled, etc., register for, J M. 

Ferrell 

Stand. See Switch stand. 

Station indicator, F, Moore 

Steam boiler, W. A. Morse 

Steam boiler. J. J. Tonkin 

Steam engine, F. M. Garland 

Steam, method of and apparatus for generating. 

fc. Fales 

Steel bending and forging apparatus, S. Fox. 

448,814. 

Stereotype plate holder. H. Fietsch, Jr 

Stone, artificial, E. C. Brice 

Stone, artificial building. E. II. Lewis 

Stone channeler. Scates & Woods 

Stone, manufacture of artificial, J. L. Rowland 

Stove, gas, E. Bourne.. . 

Stovepipe thimble. E. G. West 

Stove, vapor, C. M. Hollingsworth 

Stoves, box or casing;for street car, J. Spear 

Strati. See Parcel strap. 

Street cleaning machine, H . R. Wolfe 

Stump extractor. F. W. Gruellich 

Supporter. See Hose supporter. 

Supporting lock, automatic. J. A. Lounsbury 

Surface gauge. G. E. Neuberth 

Switch. See Electric switch. Railway switch. 

Switch stand. J. H. Wallace 

Table. See Ironing table. 

Tank. See Flush tank. Water tank. 

Telegraph. T. A . Kdison 

Telegraph pole brace, H. Ogden 

Telephone transmitter, T. Oeyan 

Telephonic auditory apparatus, G. V. Benjamin.. 

Thill coupling, P. Broadbooks 

Thrashing machines, attachment for the separa- 
tors of. L. & A. Y. Gray 

Tidy holder, P. G. Leistner 

Tie. See Bale tie. 

Tile for couplings,,). Lynch 

Till lock, C. T. J earless 

Time alarm, electric, J. J. Gallagher 

Tire for cycles, wheel, J. B. Dunlop (r) 

Tire, wheel, W. E. Bartlett 

Tobacco cutter, pocket, H. T. Reed 

Tobacco gum or retainer, J. T. Ash worth 

Tobacco knife. P. J. Bernard 

Tobacco substitute, L. H. Miller 

Toilet case, Moore & Garrard 

Tooth, artificial, .1. F, Wright 

Toothpick, C. C. Freeman 

Trap. See Gopher trap. 

Tree protector, fruit, W. T. Yandow 

Trimmer. See WicK trimmer. 

Tubular boiler. H. Skinner 

Tubular receptacles, machine for ornamenting, 

Sheffield & Sinclair 

Turfing implement, C . K. Coe 

Tuning pegs, retaining device for, R. C. Bookser.. 

Type bar hanger. G. F. Stillman 

Type founder's matrix, A. F. Allen 

Type setting or composing machine, Standiford & 

Hyers 

Typewriting machine, Clinton & McNamara 

Typewriting machine, M. Fisher 

Typewriting machine, G. I Francis 

Typewriting machine, J. Richardson 

Typewriting machine, H. A. Wright 

Typewriting machines, type leverand hanger for, 

W. H. Briggs 

Vacuum engine. L. A. Brott 

Valve for steam engines, balanced, II. Cantleld.. . 

Valve, steam, G. S. Bell 

Vegeiabies or fruits, apparatus for scalding, T. 

Van Kannel 

Vehicle brake, K. Enderes 

Vehicle jump seat. C. Comstock 

Vehicles, combined step and fender for, A. 

McCulloch 

Vehicles, horse detacher for, C. J. Walser 

Vehicles, thill support for, J. j. Barker 

Velocipede, F. C. Foster 

Velocipede, T. B. Jeffery 

Velocipede saddle, W.J. Edwards 

Veloeipede seat. Lloyd & Priest 

Velocipedes, steering device for, R. W. Riess 

Wagons, platform spring for road, C. W, Saladee. 
Washer. See Window washer. 

Wash-out closet, porcelain. J. Reid 

Washing machine, G. H. Jantz 

Watch, stem winding and setting, A. Chopard.... 

Watch, stop. R. Bragge 

Watches, jewel support for balance staffs of. J. 

Villon 

Water back, J. Reynolds 

Water closet, J. G. Bryan 

Water closets, atomizer for, C. Light body .. 

Water closets, flushing tank for, F. L. Mentel 

Water tank, F. F. Wilcox.. 

Weather strip. W. C. Rockwell 

Wheel. See Car wheel. Fifth wheel. 

Whip, F. Grant 

Wick trimmer, C. Roseberry 

Winding drum, E. N. Wickes 

Windlass, ship, E. H. Whitney 

Wind»w, O. M. Edwards (r) 

Window screen. J. Knowles 

Window washer, J. \V. Dixon.. . .... 

Wire cloth drying apparatus, P. L. Salmon 

Wire rope, making clamps for, P. Yorke 

Wire stretcher. J. B_ Cleaveland 

Wrench, See Bicycle spoke nipple wrench. 

Wrench, Haberthur& Stowell 

Zinc, refining, J. W. Richards 



448.645 

448.982 
D*,H83 
448.867 

418.917 

448,947 

448.815 
419,039 
449.067 

448.968 
448.928 
448.t>75 
448.747 
449.060 
448.652 
449.0U8 

448.900 
449,041 

448,970 
448,863 

449,017 



448,779 
448,786 
448,726 
448.627 
448.707 

448.957 
448,967 

448.972 
448.962 
448,712 
11,153 
448.793 
448,672 
448.746 
449.031 
448.925 
448,0*3 
448.745 
448,647 

448,738 

448.890 

448,678 
448.845 
448,872 
418.690 
449,062 

448.735 

448,934 
448.761 
448,646 
4 '8,996 
449,021 

418,875 
418,907 
418,876 
448,626 

448 895 
448.913 
449.095 

449,084 
448.897 
449,027 

448,952 
448,655 
448.739 
448.969 
448.850 
448,790 

448.864 
448 654 
448,877 
448,930 

448.896 
448,995 
418.908 
448,784 
448,800 
448.H70 
448.997 

448,650 

448,789 
448,868 
448,823 
11.154 
448.965 
148.756 
448,888 
448,904 
448,635 

448.958 
448,802 



TRADE MARKS. 

Bicycles, tricycles, and parts thereof. Eagle 

Bicycle Manufacturing Company. 19,220 

Braids, 11. Newman 19,216 

Cement, E. Lloyd........ _ 19.228 

Cotton fabriCB, Kddystone Manufacturing Com- 
pany 19,211 

Cutlery, including shears, scissors, and razors, 

Northfleld Knife Company 19,215 

Disinfectant. Alvarez Disinfectants Company 19.227 

Emulsions and like preparations, Scott & Bowne.. 19,225 

Extracts for foods, flavoring. J. T. Gilbert 19.214 

Flour and meal. H. W. Fry 19.212 

Games, puzzles, and toys, W. R. Graham 19,205 

Jewelry, imitation diamond, B. E. Arons 19.200 

Malt liquors, A. M. Rickerby ...19,207. 19,203 

Mustard, Tode Bros ...... 19,229 

Remedies, certain named, Warren- Brown Com- 
pany 19,218. 19.219 

Remedy for constipation. E. A. Derby .19,204 

Remedy for the cure of stomach, blood, liver, and 

kidney troubles, R. H. Andrews 19,202 

Remedy for rheumatism, neuralgia, and similar 

ailments, R. H. Andrews 19,?01 

Remedy for the blood, J. Potter & Co 19,217 

Ribbons. Giron Freres 19,213 

Rubber for use in dentistry, vulcauizable, James, 

Walker &Co.... 19,226 

Salve, corn, N. W. Stiles 19,210 

Shirts, drawers, pantaloons, overalls, jerseys, sus- 
penders, and neckties. L. B. Smith 19,209 

Spoons, forks, and articles known as flat ware, H, 

M. Hill & Co 19,221 

Spoons, forks, and articles known as flat ware, L. 

Kimball & Son 19,222 

Sugar, phosphate for use in manufacturing. Provi- 
dent Chemical Works 19.206 

Tin and terne plates, .1. Williams & Co 19,2.30 

Toy torpedoes, Klueber Manufacturing Co ..... 19.223 

Watch cases, Brooklyn Watch Case Company 19,203 

Worsted and muslin garments, underwear, and 

knit goods, Russ, Eveleth & In galls, 19,224 



DES1GN8. 



Bottle. H. Coleman, Jr... 

Carppt, It. F. Doherty.. 

Carpet, .1. L. Folnom 

Carpet. J. B. Moffat... 

Cat-pet, H. W, Parron 

Carpet, p. Pignot 

Carpet, G. J. Stengel 

Carpet, W.Thomas 

Cuff, F. R. Lewis 

Curtain fir portiere. A. Markgraf 

Dish, C. E. Havifand 

Flower frame. N. Steffetis. 

Handle for spoons, etc.. \V. B. Durgin. 
Handle for spoons, etc., L. R. Horton.. 

Handle for spoons, etc., F. II. Sloan 

Oil can casing, A. .). Duncan 

Plate, etc.. C. W. HaViland 

Spoon, etc.. C. Osborne 

Tile, roofing, G. H. Babcock 



20,629 

20,592 

20,593 

20,596 

..20,597 to 20,612 
..20.613 to 20.618 
. 20.H19 t o 20,1,24 
..20,626 to 2ii.f,28 

20.6.14 

20.637 

. .20631 to 20.633 

20.638 

20,591 

....20.594. 20,595 

20.625 

20.6149 

20,6i0 

20.636 

20,635 



A Printed copy of the specification and drawing of 
any patent in the foregoing list or any patent in print 
issued since 186:i, will be furnished from this office for 25 
cents. In ordering please state the name and number of 
the patent desired, and remit to Munn & Co., 361 Broad- 
way. New York. 

Cnnndian PntentM mav now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
^ach. If complicated, the cost will be a little more. For 
full instructions address Munn & Co.. 361 Broadway, 
New York. Other foreign patents may also be obtained. 
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Inside Page, ench insertion - - - 77> cents a line. 
Buck Pane, ench insertion - - - Si. 00 » line. 

The above are charges per agate line— about eight 
words per iine. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letrer press. Advertisements must be 
received at publication office as eariy as Thursday morn- 
ing to appear in next issue. 



USE ADAMANT WALL PLASTER 

It is Haiti, Ileum", and Ad- 
hesive. Does not check or crack. 
U is impervious to wind, water, 
and disease germs. ltdries in a 
tew hours. It can be applied in 
any kind of weather. It is in gen- 
eral use. Licenses granted for the 
mixing. using, and selling. 

Address ADAMANT MFG. CO. 

30!l E. Genesee St., 

Syracuse, N. V. 
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THE PUBLIC WANT SSLSV^tS 

they not be most likely to obtain such by buying directly from 

the grower ? 1 can buy seed at half what it costs me to raise it, 

but could not sleep sound should 1 warrant seed of this class. For 

the same reason I make special effort to procure seed stock directly 

from their originators, Vou will find in my new seed catalogue for 

189 I (sent free) the usual extensive collection (with the prices of 

some kinds lower than lastseason), and the really new vegeta- 

i bles of goud promise. You should be able to get from me, their 

f introducer, good seed of Cory Corn, Miller Melon, Hubbard Squash, 

* all Seasons and Deep Head Cabbages, and many other valuable 

vegetables. 

JAMES J. H. GREGORY, Marblehead, Mass. 



STEREOTYPING; THE PLASTER A1SD 

Paper Processes.— Composition and preparation of the 
mould, the best alloys of metal and proper degree of 
heat, trimming and mending the plate, etc. A minute 
description of both processes, with numerous illustra- 
tions. A paper of great interest to every printer. By 
Thomas Bolas, K.C.S., F.I.C. Scientific American 
Supplements, 773 and 774. 10 cents each. 




"Star" 

Foot Lathe 

Swings 

9x25 in. 



L 

A 



Screw Cut- 
ting Autu- 
niatic Cross 
Feed, etc. 



LATHE 



HI Catalogue 

El of all our 
| Machinery. 



Seneca Falls Mfg. Co.. 695 Water St.. Seneca Falls, N, Y. 



■mllSawF, 
Circular 
wd. T.athes 

ilurtisers. 



The Sebastian-May Co 

Improved Screw Cutting 

Foot&f a mTTTPC! 

Power Jj 211 HiJM 

Drill Presses, Chucks, Drills, Dogs, 
and Machinists' and Amateurs' 
() ti i ti t s. Lathes on trial. Cata- 
logues mailed on application. 
Hi*> to 1«7 Highland Ave.,: 
SIDNEY, OHIO. 




ADVERTISING SPECIALTIES! ^aVcM 

manufactured on royalty, inventions of novelty or util- 
ity that can he used for advertising. Correspondence 
invited. The Tuscarora Advertising Co., Coshocton, O. 



S3 PRINTING PRESS . MfS 

logue for two stamps. K.elsey & Co., Meriden, Conn. 

FOOT POWEIE MACHINERY 

I feel so highly pleas- 
ed with your Veloci- 
pede Foot Power with 
seat, that I wish to 
add my testimony to 
its superiority. I did 
not expect to like it, 
but having used the 
Velocipede Power, I would have nothing 
else It so greatly lessens the fatigue of 

_ _ using foot power, in fact, it may be sai3 to 

be almost without fatigue, and is a steadier motion. I 
only wish I had known of it sooner. Send for catalogue. 
W. F. & J. BAUNES CO.. W.I Ruby St.. llockford. III. 




INVENTIONS WORKED OUT, Drawings and 
m Models made. Perfect safety to inventors assured. 
All binds first-class lathe, planer, and bench work. Par- 
ticular attention to special machinery, tools, dies, and 
press work. Safety Construction Co., 143 & 145 Elm St., N. Y 



"Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 




CATES ROCK 




& ORE 

Capacity up to 2 



BREAKER 

toDS per hour. 



Important Improvements. 

All the Essential Features greatly perfected. 
The Most Durable in Alignment. 

Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the hands. 

The Smith Premier Typewriter Co., Syracuse, N. Y-, U.S.A. 

Send for Catalogue. 



Has produced more ballast, road 
metal, and broken more ore than 
all other Breakers combined. 

Builders of High Grade Mining 
Machinery. 

Send for Catalogues. 

GATES IRON WORKS, 

50 ('So. Clinton St., C liieago 

215 Franklin St.. Boston, Mass. 



ROCK DRILLS 

AIR COMPRESSORS. 

MINING AND QUARRYING MACHINERY, 

Ingersoll-Sergeant Drill Co. 

No. tO PARK PLACE, NEW YORK. 

Send for Complete Priced Catalogue. 



ROCK DRILLStlSSS 

All? COMPRESSORS &! 

GENERAL MACHINERY tor 

Mining Tunneling r~' L '" sw 

RAND DRILLCo 23 Park Place newyork'^j' 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more thin to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the scientific American. And do not 
let the advertising agent influence you to substitute 
some other paper tor the Scientific American, when 
selecting a list of publications in wmcn you decide it is 
for your interest to advertise. This is frequently done, 
for trie reason tnat tne agent gets a larger commission 
from the papers having a small circulation t bun is allow- 
ed on the Scientific American. 

For rates see top of tlrst column of this page, or ad- 
dress ,1IIN.\& CO.. 1'ubliHlirro, 

361 Broadway* New York. 



MANAGEMENT OF SILK WORMS IN 

China.— A valuable and comprehensive paper translated 
from the Chinese of Tsou Tsu T'ung, by Robert Kliene. 
The Muiberry tree ; hints on the cultivation of it. Silk- 
worm rearing. Contained in Scientific American 
Supplement, No. 775- Price 10 cents. Tobehadat 
this office and from all newsdealers. 



CATALOGUES FREE TO ANY ADDRESS 



^0°^D^ 




ICE-HOUSE AND REFRIGERATOR. 

Directions and Dimensions for construction, with one 
Illustration of cold house for preserving; fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34" to 36°. Con- 
tained in Scientific American Supplement No. 116. 
Price 10 cents. To be had at this office and of all news- 
dealers. 




STEVENS PATENT 
SPRING SCREW THREAD CALIPERS 
Ideal, No. 64. 

Price, by mail, postpaid. 

3 inch .$1.00 | 5 inch. $1.25 

Ideal and Leader Spring Dividers, and 
Calipers, Ideal Surface Gauges, Depth 
Gauges, and Fine Machinists' Tools. 

HW Illustrated catalogue free to alU 
J. STEVttNS ARMS & TOOL CO., 
P. O. Box 280, Chicopee Falls, Mass. 



PATENTED NOVELTIES ftST-SK 

facturer or inventor. H. B. Harford & Son, Office 
Rooms, 9 & 10 Exchange Bldg, 134 Van Buren St. Chicago. 



T 



Steam! Steam! 



HE PENNA. DIAMOND DRILL& MFG. CO. 

RlltDSIIOUO, PA., Builders of Ilifh Class 
Ste.im Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 



Quality Higher, Price Lower. 

For Strictly Cash, Complete Fixtures except Stack. 

2-Horse Eureka Boiler and Engine, • $145 
4. " " " " " . . 225 

Other sizes at low prices. Before you buy get our prices. 

B. W. PAYNE & SONS, 

Drawer 36. EI.MIItA, N. Y. 



THE FRED K CRANE CHEMICAL Co 

m SHORT HILLS, N. J. -BOX 9Ut n "-'. 

d ZAPONS, BRUSH S, DIP. LACQUERS. VARNISH. SHELLACS.BlftCKS, BRILLIANT & DEAD. 
JAPANS.AIR DRYING. ENAMELS, TRANSPARENT.FOR METAL AND WOOD. PROOF AGAINST 
ACIDS AND ALKALIES. — WRITE FOR CATALOGUE. — 



BIT 



Bores SMOOTH ItOCND, OVAL, ana SQUARE HOLES. Mortising Core Boxes, 

■I etc. Invaluable to Carpenters, Cabinet and Pattern Makers. 
f fa«jj ^ H Highest Award, send $8.00 for set {% to 11-8), in neat case, or 

H 50c. for sample Bit, mailed free with Illustrated List. 
BRIDGEPORT UUti IMPLEMENT CO., 17 Mniilen La.ne, New York. 



NATIONAL 

STCSIj 

TUBE GLEANER 




A 



NEW CATALOGU 

OF 

VALUABLE PAPERS 



E 



Contained in Scientific American Supplement, sent 
free of charge to any address. 

lVIUN.N & CO., 34>1 llromlwny. New York. 



n V.1 J Cfil .' BfrJ 1 Tk'd 



.nUF^'wer of cF i I 

•" FLAT ST£ E - U " OF EVERY DESCRIPTION 

240 & 242 W. 29™ ST NEW-YORK 




HOW TO MAKE DYNAMO ELECTRIC 

Machines.— By Geo. M. Hopkins. With drawings to scale 
and full directions lor constructing dynamos of different 
sizes. The small machine is intended tor experimental 
purposes. Will heat, from 4 to ti inches of platinum wire, 
produce the electric light, decompose water rapidly, 
magnetize steel, ring a large gong, give powerful shocks, 
operate induction coils, and will, tor temporary use, re- 
place 8 or It) Bunsen cells. Contained in Siri'Pt.KMiSNTS 
1 ti I and 599. Price It cents each. The larger ma- 
chine produces eight It! -candle lights or one powerful 
arc light. Can be arranged as a series, shunt, or com- 
pound wound machine. Can be run tor a short time by 
two or four men. Requires one horse power for con- 
tinued running. Best engravings of dynamo ever pro- 
duced. Details of every part shown, winding: of arma- 
ture and Held magnet plainly illustrated. Any intel- 
ligent person with the aid of these drawings and instruc- 
tions may make useful, durable, and effective machines. 
Contained in Supplement 600. Price 10 cents. 
,\IUNN & CO., Publishers. 301 Broadway, New York. 



RANKS THE HIGHEST 

Endorsed bythebest Engineers. 

CHALMERS-SPENCE CO. 

Office, 59 liberty St., New York. 



DEVELOPMENT OP AMERICAN 

Blast Furnaces, with sped al reference to lai ge Yields.— 
By James (iayley. A description of some of the princi- 
pal blast furnaces in the United States, showing the 
changes in design and practice by naenns of which ex- 
traordinarily large yields have been obtained in the last 
decade, with 8 figures.' Contained in Scientific 
American StiprLKMKNT, No. 7?t>. Price 10 cents. To 
be had at this office and from all newsdealers. 



Portable 



For Threshing- Machines, Hay 

Presses, Corn Shellers, Pile 

Drivers, Well Diggers, &c., 

our newest and latest Engine a little 

wonder and a giant to tvork. 

Send fur prices. Mention thispaper. 

Van Dozen Gas & Gasoline Engine Co. 




CINCINNATI, OHIO. 



GAS ENGINES. — A VALUABLE 
paper by K. Dehimare-Heboutteville, touching upon the 
history of gas motors in general, and describing in de- 
tail the " Simplex ' engine invented bv the author and 
Mr Malandin. With 2:i figures. Contained in Scientific 
American mtpplement. Nos. 7 I "i and 7 1 ti. Price 
cents each. To be had at tnis office and from all news- 
dealers. 



THE DAIMLER MOTOR 

THE DAIMLER MOTOR CO. 

is prepared to furnish 1, '2, and 4 Horse Power 
GAS or PETROLEUM MOTORS 

for all Industrial Purposes. Fully illustrated catalogue 
and price list on application. Motors in operation at 
Works, Steinway, Long Island City. 
Office, 111 East 14th Street, New York City. 

Barrel, Keg, Hogshead 

AND 

STAVE MACHINERY. 

Over 50 varieties manu- 
factured by 

E. & B. HOLMES. 

11CFFALO. N. T. 

Also a full line of Wood 
CJl«nuerint!, Howeling, and Croiing. Working Machinery. 



Address: The American Writing 

Machine Co., Hartford, Conn.; 

Hew York Office, 237 Broadway. 

NEW YORK TRADE SCHOOLS -DE 

senption of the New York Trade Schools which were 
established nine years ;igo for the purpose of giving in- 
structions to young men m certain tr;tde*. and to enub'e 
young men already in such trades to improve themselves. 
With 10 illustrations. Contained in Scirn ;tific Amkki- 
can Sitpi'i.kmknt, No. 7S1. Price 10 cents. To be 
had at this office and from all newsdealers. 




GYMNASTICS FOR GIRLS. -AN IN- 

teresting account of the course of instruction given 
at the Berkeley Athletic Club for Ladies. With 18 illus- 
trations. Contained in Scientific American Suppi.k- 
ment, No. 7;>3. Price HI cents. To be had at this 
office and from all newsdealers. 



GOMPLtTEdTEAMPUMP 
kJO Sizes from »7 to $75 
?%°"Water SupplyTanks, 

T% FIRE PUMPS & etc. 

?v^ « write FOR 

!S» • ~, ^^DESCRIPTIVE 



• §ole Ma!ke.rs» 



R AILWAY & S TEAM F ITTERS S UPPLIES 
Rue's Little Giant Injector. 

SCREW JACKS. STUBTBVANT BLOWERS, &c. 
JOHN 8. UK QU HART, 46 Cortland t St., N. Y. 




THE "FISHKILL" CORLISS ENGINE 

COMBINING A MAXIMUM OF ECONOMY, EFFICIENCY, AND DURABILITY. 

Fishkill Landing Machine Co., Fishkill-on-Hudson, N. Y. 



TYreWRITERSf?^ aas3: 



ELECTRICAL ! 

Just out. Finely finished and Effective Desk Fan 
Motor. Continuous Hitfh Speed with Primary Battery- 
Motor and Batterv, ¥10.00. 
NOVELTY ELECTRIC CO., 54 North 4th St., Phila.,Pa, 




THE PHELPS 

BURGLAR ALARM 

Size 6% by 2\£ inches. 
Portable, Mechanical, Durable, 
and Cheap. Applicable to doors 
and windows. Sells at sight. The 
patent is for sale or on royalty. 
For particulars, address Phelps 
P. B. Alarm Co., Salem, Mass. 



STEREOTYPING— A VALUABLE 

series of lectures by Thomas Bolas, discussing the most 
recent methods in this branch of typography. With 23 
illustrations. Contained in Scientific Amkhican Scp- 
pleaiknt, Nos. 773 and 774. Price 10 cents each. 
To be had at this oftice and from all newsdealers. 



LIGHTNING WELL-SINKING 

MACHINERY MANUFACTURERS. 

Hyrdaulic, Jetting, Revolving, Artesian, 

Diamond Prospecting Tools, Engines, Boilers, 

Wind Mills, Pumps. Encyclopedia, 1,000 

engravings, Earth's Strata, Determi- 

nation ijuality water; mailed, 25c, 

American Well Works, 

Aurora, III. 
11 A IS 8. Canal 
St., Chicago, IU. 

Dallas, Text* 




OIL WELL SUPPLY CO. Ltd. 

91 & 92 WATER STREET, 
Pittsburgh* fa.. 

Manufacturers of everything needed for 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage. Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 





A HYDRAULIC OR JET-PROPELLED 

Steam Lifeboat.— Description of a naval lifeboat pro- 
pelled by a jet of water, with full details and siccount of 
the main feature? of construction and of the trials made 
of it for maneuvering power. With 4 illustrations. Con- 
tained in Scientific American stpplkmknt, No. 
770. Price 10 cents. To be had at this office and from 
all newsdealers. 




ARTESIAN 

Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 5C 
to 3000 feet. We also manufacture 
and furnish everything required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
600 ft. Send 6 cents for illustrated 
catalogue. Pierce Artesian 
and Oil Well Supply Co., 
80 Beaver Street. New York. 



CUSH 
Complete 
ilhli 
Cushma 



MAN CHUCK 

line for all uses shown in new 
strated catalogue, free to all. 
an Chuck Co., Hartford, Conn. 



s 



A BOON TO THE DEAF! 

Osgood's No. 1 Hearing 
Horn is the only instru- 
ment that will help the 
deaf. Made from best bell 
metal, and will last for 
years. Carried in the pock- 
et and used in public with- 
out attracting attention. 
Price $5. Sent C. O. D. 
May be returned after 2 
weeks' trial if not found satisfactory. 
OSUOO D BROS., Cor. 7th St. & Broadway, Oakland, Cal. 





CLARK'S 

Ventilating and Drying 

FANS. 

T-ight Kunning, Adjustable 

Blades, Self-Oiling Bearings. 

24-page catalogue free. 

Also Rubber Press Rolls for Wool 

and Yarn Washing and 

Dyeing Marhines. 

<3KO. P. CLARK, IHauuf. 

Box L. Windsor Locks, ('I. 



SIFTER & MIXER 



HUNTER'S 
LIGHTNING 

The best in use for Sifting and 
Mixing II ak i n g Powder, 
Flour, Drugs, PlusH-i**. 
Fertilizers, and all kinds of 
Powders. Ten sizes; 10 pounds 
to 10 barrels. 

Send for catalogue of all kinds 
of Mixing ntacldnery. 

J. H. DAY & CO., J 

Cincinnati, Ohio. % 

Branch Office, 8& Murray St., New York. 




KOCH'S DISCOVERIES.— A FULL AC- 

count of Dr. Koch's remedy for tuberculosis, the method 
of using it, etc. With it illustrations. Contained in 

SCIENTIFIC AMERICAN' SUPPLEMENT, No. 7S"^. Price 

10 cents To be had at this office and from all news- 
dealers. 



AIR BRUSH, 



II lgn est 
gold medal 
.iward by Franklin Institute asfi 
a legitimate Art Tool, lnvalu-* 
able to crayon and water color por- 
trait artists and draughtsmen. Saves 
time, gives linest technical effects. 
AIR BRUSH MKG. CO., 67 Nassau St., Rockford, 





The Best mechanical Help 

An inventor, investigator or experimenter 
can have is a great machine shop, whose 
business is (first) to do regular work, and 
(second) to help develop ideas. We have 
that shop, and have put what we have to 
eay in a primer — will send it. 

The Jones Brothers Electric Co. Cin'ti, O. 



STEEL ALPHABETS. 



Brands, Seals, Steel 
Stencil Cutting Dies, 
Soap Moulds, Brass 
Stamps, etc. 



J. H. STUTZMAN. Manufacturer, 181 William St.,lW. 



Useful Books! 

Manufacturers, Agriculturists, Chemists. Engineers, Me- 
chanics. Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than flfty 
diflerent subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and It will be mailed 
to them. Address, 
fflUNN .fc CO.. 361 Urondwny, New York. 
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Founded by Malhew Carey, 1755. 

HENRY CARETBAIRD A CO. 

Industrial Publishers. Booksellers, and Importers* 

810 Walnut St.. Philadelphia. l*a.. U. S. A. 

E^Our new and Revised Catalogue of Practical and 
Scientific Books, 86 pages, Svo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 

Entirely Rewritten and Greatly Enlarged. 

Professor Nicholson's Manual of Palaeontology 

FortheUse of Students. With a General Introduction 
on the Principles of Palaeontology. Third edition, by 
Henry allkyne Nicholson, M.D., D.Sc, F.G.S., 
etc., Regius Professor of Natural Historv in the Uni- 
versity of Aberdeen ; and RlCHAltn Lvjjekkek. B.A., 
F.G.S., etc. Two vols. Svo. With 1419 illustrat ions. 03s. 
** The first of these two paiasontologieal works is Nich- 
olson and Lydekker's * Manual of Palaeontology,' in 
which, for the first time, I believe, in the English lan- 
guage, a fairly comprehensive Account of the animal 
kingdom, as represented in past times, has been afforded 
to students."— Address by W. T. Blattford, Esq., LL.D., 
F.R.S., President of the Geological Society of London. 

"The work furnishes the student with an excellent 
summary of the leading principles of palseontological 
science — by far the most complete which has ever been 
published in the English language."— Geological Magazine 
(London). 

" The book is the best text-book on the subject in the 
language. . . . Nothing better than the introduction 
to the study of the science has come under our notice." 
—Medical Press (London). 

*' It has been well and conscientiously done. . . A 
manual which no geologist who wishes to know what has 
been done of late in the palseontological Held can afford 
to do without."— Journal nf Education (London). 
William Blackwood & Sons, Edinburgh & London. 



ABCMECTU8HL BSE 

Useful, Beautiful, and Cheap. 

To any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest andbest plans f ora church, school 
house, club house, or any other public building of high 
or low cost, should procure a complete set of the Archi- 
tects' And Builders' Edition of the Scientific 
American, 

The information these volumes contain renders the 
work almost indispensable to the architect and builder t 
and to persons about to build for themselves they will 
find the work suggesti ve and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every class of building, with specifica- 
tion aad approximate cost. 

Nine bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Price, $2.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

BIUNN & CO., Publishers, 

3G1 Broadway, New York. 




NICKEL 

ELECTROPLATING 

APPARATUS' & 
MATERIAL 

/HANSONiVANWINKLEC? 

NEWARKNJ, 
81 LIBERTY ST. N.Y. 
23 S. CANAL ST.CHIC,'"" 



NICKEL CASTINGS FOR ALL PURPOSES- 



THE PORTLAND (Oregon* INDUSTRIAL 
EXPOSITION, 

Sept. 17 to Oct. 17, 1891, wants for exhibit novelties in 
electricity, mechanical arte, etc. No catchpennies need 
apply. Address R. W. Mitchell. Secretary. 



METAHJURGIST. 

The Broken Hill Ore Dressing and Smelting Co. <n» 
liability), New South Wales, require the services of a 
thoroughly efficient and experienced smelter, versed in 
the treatment of various refractory and ordinary lead 
and silver ores, and capable of supervising the construc- 
tion and erection of the necessary works and machinery 
for smelting and ore-dressing purposes. Applicants must 
supply satisfactory evidence of their ability in the treat- 
ment of sulphide and all other silver-lead ores, and the 
use of fluxes, etc., on an extensive scale. Applications 
in writing, accompanied by copies of testimonials and 
stating salary expected, must be addressed to Messrs. J. 
Coates & Co., Engineers, Suffolk House, Laurence Punt- 
neyHdl, London, before the 30th day of April next, 
from whom any further information may be obtained. 
Liberal salary to competent man. 



Wonderful Electrical Invention 




l&xt IHX7Incbem. 



Found after years of study 
reliable battery for medical pur- 
' poses. Without acids, paste, or 
// plates. No recharging, ulways 
f, ready. Mild or powerful. Elec- 
'/ tricitrwill cure when all other 
remedies fail. Price, $8.00. We 
want agents everywhere. A 
fortune in every State. Partic- 
ulars and terms for stamp. 

C. DORAN STONE & CO. 
Sole Agents, Chicago. 



PATENTS! 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty-one years' 1 
experience, and now have unequaied facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet, sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them ; directions concerning Labels, Copyrights, 
Designs, Patents. Appeals. Reissues Infringements, As- 
signments, Rejected Cases. Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 
MUNIS' & CO., Solicitors of Patents, 
361 Broadway. New York. 

BRANCH OFFICES.— No. 622 and (!24 F Street, Pa- 
cific Building, near 7th Street. Washington. D. C. 



IIFAPNESS & HEAD NOISES CURED 

lllllir by l J euk'a Invisible Tubular K;ir Cushions. Whispers 

^ ^"^ ■ heard. Successful when al 1 remedies fail. Soldi " " 

only by F.Hiscax, 803 B'way,N.Y. Write for book of proofs! 



«.''.*>MJ RE £ 




Engravings direct from photographs and other copy. Our circular "S" shows t>|ie< imens. Fine printing n specialty. 




BEST IN THE WORLD. 

A. CUTLER & SON, 

• BUFFALO. N.Y.. U.S.A. 




WORKING* LOCOMOTIVES WITH 

Petroleum Fuel.— By Thomas Urqulnrt. An interesting 
account of the recent results of the author's experience 
in the use of petroleum refuse as fuel on an unprece- 
dented sca'e upon the Grazi & Tsaritsin Railway, South- 
east Russia. With 52 illustrations. Contained in Sci- 
entific American' SUPPLEMENT, Nos. 769 and 
770. Pi ice ten cents each. To be had at this office and 
from all newsdealers. 



ICE-HOUSE AND COLD ROOM.— BY R. 

G. Hatfield. With directions for construction. Four 
engravings. Contained in scientific American Sup- 
plement, 59. 1'rice 10 cents. To be had at tliis office 
and of all newsdealers. 




THE EAGLE 

, THE EASIEST RUNNING BICYCLE 

IN THE WORLD. 
' OSS-Speed, Comfort and Safety. 
AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 
THE EAGLE BICYCLE MFQ. CO., 

STAMFORD, COIM*. 




otMAGK LANTERNS 

^wiTff, Oil lamps have no equal 

Views wausurjegs 

EASTERN PRICES GUARANTEED 

*L. MAN ASS E 

88 MADISON stcHICAGO ILL 




Cheap 



Do it yourself. Cir- 
cular press $8. Size 
«•« m ~ j »- *- fur small newspa- 
l«*t»lTIT.1Tl_Cr»P er ' $14. Every - 

* * *A*U*1 1& thing easy, printed 
_ iiiles. >end two stamps for Catalogue to 
KKLMiY & <JO„ Meriden, Conn. 



CHUCK AND MICROMETER STOP 

for Amateurs.— By C. P. Parkhurst. Description of a 
simple and easily constructed chuck for use with a di- 
viding machine, and the micrometer stop that is used 
to regulate the depth of the cut in the graduation of 
circles, etc. With y figures. Contained in Scientific 
A.MKKKAN Siti'PLEm KXT, No. "77*2. 1'rice 10 cents. To 
be had at this office and from all newsdealers. 



FOR RENT 

In the best Natural Gas City in Indiana, Build- 
ings with Heat. Light, and Power. Equipped 
with Automatic Sprinklers, Steam Heat, and 
Electric Light, suitable lor light or heavy manu- 
facturing. Address, 

JAS. BOYCE, MITNCIE, INI). 




Stencils, Steel Stamps, Rubber and 

Metal Type Wheels, Dies, etc. 
Iliodel and Expei'i mental Work 

Small Machinery, Novelties, etc., man- 
ufactured by special contract. 
New York Stencil Wks„ 100 Nassau St., N.Y 



CDN 



2nd fi^ MACHINERY 

N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y. 

BLUE PRINT 



Paper, Superior Quality. 
Photographic Supplies. 

Send for catalogue. 
T. H. MCCOLLIN & CO., 1030 Arch Street, Philadelphia. 



" It Sets People Talking.* 

The following 30 finely cut and polished Gemstones given 

"FREE" H THE GREAT DIVIDE, 

Viz. :— Cameo; Goldstone; Tiger Eye; Ribbon Agate; 
Green Crocidolite ; Pink Crocidolite; Carnelian; Jewel 
Agate; Mosaic, for Sleeve Buttons; 
Montana Moss Agate; Agates, for 
Sleeve Buttons ; Green Moss Agate ; 
Striped Agate, for Lady's Brooch; Pet- 
rified Wood, for King Set, given free as a premium 
to each new yearly subscriber, if subscription is sent 
within 30 days of the date of this Journal. 

Each Gemstone is honestly worth 50c, and some cannob be 
bought for $1 each of any jeweler, and the total value is over 
$10. You naturally say, "Can this be true?" We positively 
guarantee to refund your money if you are not fully satisfied. 
Our reason for offering this costly premium is : We must 
advertise to get otliers to advertise with us, and by 
this method we will have a national circula- 
tion quicker than by any other way that 
x\ we know of, and our conclusions are based on 
V facts obtained by trial experiments. 

TUC CDC AT nilfinC is a monthly journal, illus- 
I fill UnCH I 111 VIUC tratedaudprintedinamost 
elegant manner, containing articles on Rocky Mountain 
scenery, its minerals, mines, crystals, relics, cliff dwellingi, In- 
dians and their customs, haunts of fish and game, natural wonders, 
caves, grotesque and marvelous works of nature, burning rock, 
mineral springs, climate, wild flowers, and hosts of other interesting 
things. Brimful of fresh, original and Bpicy reading every month. 
K^W^W^i,, Different from any other publication in the world. 

^^^^,. * OUR CONTRIBUTORS ARE: Literateura, Capitalists, Cowboys, Scouts, 
||ff> **** Miners, Indians; in other words, people who are familiar wherecf they write, and tell 
;r | their stories in their own quaint way. ■> Ton cannot afford to miss this. Sample copy only 10c. 
Send One Dollar to-day for a year's subscription and the SO Gemstones, 
securely packed, will be sent, post-paid, same .day yrjur order is received. 

T.-vtimnnl-u " Gems received, genv) Indeed."— Prof' W. H. -'Canon, N.Y. Col. of A-ohapolopy, etc. 

" I have received your little cabinet of cut atones, which are gems In their wav. TJie wonder ia UoW you 
can atfurd them at such rates."— Dr. J. II. Chapin, St. Lawrence University, Merldon, Conn. 
AddresB, Dept.14, THE GREAT DIVIDE, 1634 Larimer St. a DENVER,COLO. 
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SAVE MONEY ON 




B ^A.W.GUMP^O.Vo?sr«: 

" '*'™"- /lHd Tvpeteritera taken in exchange. 

Difficult Repairing. Over 1 200 «Jy cl es m 
stock. Here are samples: Cost Price. 

Broncho Safety, new. $135. $lOO. 

». . o^-'' Am Kambler, good as new, J 25. 85. 

Men's Safety, 30 in., ball bearings, new, JH). 55 

\toys Safety, 24 in., rubber tireB, new. 25. 20. 



Puae :,- Ai.u.M'>i;iuM I 

16 I V 1 31. - a 
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ALUMINUM. A Pocket Rule made of thi; 
wonderful metal, 3 inches long, finely graduated. 
Free, by mail, for 25 cents. 

T. F. WELCH, 05 Sudbury Street, Boston. 



ECONOMICAL APPARATUS.— BY W. 

H. Ince, Ph.D. Descriptions of apparatus which can be 
eas'ly made by any one who possesses a certain amount 
of ingenuity and mechanical skill— blow pipes, Bunsen 
burners, steam apparatus, chemical apparatus. With 20 
figure. Contained in Scientific Amhkican Sup- 
plement, No. 780. Price 10 cents. To be had at this 
office and from all newsdealers. 



The Koch Patent File, for preserving newspapers. Mag- 
azines, and pamohlets, has been recently improved and 
price reduced, subscribers to the Scientific Aiimt- 
can and Scientific American Suppt^k.m fnt can be 
supp lied for the low price of $1.50 by mail, or #1.25 at the 
office of this paper, Heavy bo*.rd fides; inscription 
"SCIENTIFIC AMERICAN." in gilt. Necessary for 
every one who wishes to preserve the paper. Address 
MUNN *fc CO.. Publishers Scientific American. 



PUYS 



Dialogues, Tableaux, Speakers, for 

School.Club&Parlor. Best out. Cata- 
logue free, T. S. Dkni son, Chicago AIL 



THE NEW WEBSTER 

JUST PUBLISHED— ENTIRELY NEW. 



WEBSTER'S 

INTERNATIONAL, 

DICTIONARY 



A GRAND INVESTMENT 

for the Family, the School, or the Library. 

Revision has been in progressforover 10 Years. 

More than 100 editorial laborers employed. 

$300,000 expended before first copy was printed. 

Critical examination invited. Get the Best. 
Sold by all Booksellers. Illustrated pamphlet free. 

G. & C. MERRIAM & CO., FubUshers, 
Springfield, Mass., V. S. A. 

Caution! —There have recently been issued 
several cheap reprints of tho 1847 edition of 
Webster's Unabridged Dictionary, an edition long 
Bince superannuated. These books are given 
various names,— '* Webster's Unabridged,'* "The 
Great Webster's Dictionary," " Webster's Big 
Dictionary," " Webster's Encyclopedic Dictiona- 
ry," etc., etc. 

Many announcements concerning them are 
very misleading, as the body of each, from A to 
Z, is 44 years old, and printed from cheap plates 
made by photographing the old pages. 



PROPOSALS. 



PROPOSALS FOR MAIL-BAG CORD- 
FASTENERS AND FOR IRON AND 
STEEL, &c, FOR POST OFFICE DE- 
PARTMENT. 

Post Office Department, Washington, d. c„ 

February 28, 1891.— Sealed proposals will be received at 
this Department until noon, on Wednesday, the sixth 
day of May, 1891, for furnishing, according to contract, 
Mail-bag Curd-fast.eners, Iron, Steel, Brass, Oils, and 
Waste. All proposals must be in accordance with the 
specittcations, which can be obtained from the Second 
Assistant Postmaster General, Mail Equipment Division. 
JOHN WANAMAKBR, Postmaster General. 



STEEL TYPE FOR TYPEWRITERS 



Experimental Science 

BY 

Geo. HI. Hopkins. 

Interesting Experi- 
ments in Every Branch 
of Physics. Descriptions 
of Simple and Efficient 
A pparatus, much of 
which may be Made at 
Home, Among Subjects 
treated are Electricity in 
all its Branches, Magnet- 
ism, Heat, Light, Photo- 
graphy, Microscopy, Op- 
tical illusions, Mechan- 
ics, etc. A world of Valu- 
ta b 1 e Information. A 
Source of Rational 
Amusement. A superb 
work for Young and Old. 
Illustrated Circular and Table of Contents sent free. 

7i0 Pages. C80 Illustrations. 
PRICE, by in nil, postpaid, - - - $4.00. 

MUNN & CO., Publishers, 
Office of The Scientific American, 

361 Broadway, New York. 




THE PHONOGRAPH.— A DETAILED 

description of the new and improved form of the pho- 
nograph just brought out by Edison. With 8 engrav- 
ings. Contained in Scikntific American Supple- 
ment, No. H3'£. Price 10 cents. To be had at this 
office and from all newsdealers. 




The most Sueccarful Lubricator 
for Loose Pulleys in use. 
VAN DOZEN'S PATENT 

LOOSE PULLEY OILER 

Highly recommended by those who have 
used them for the past four years. Pricea 
very reasonable. Every user of machin- 
ery should have our " Catalogue No. 56," 
sent free. Mention this paper. 
TAN DIZEN & TIFT, Cincinnati, Ohio. 



MONTHS ON TRIAL FOR IAG 



o 

■K Biibier'M Popular Electrician. 

■ ■ An Illustrated Monthly Journal for the 
" Amateur, Experimenter, and Public. 
BUK1ER Pi: It. CO., Box 431, l-VNN, MAMS. 



PATENT BROKERAGE, for the introduction and 
sale of useful and valuable patents throughout Texas, 
North Louisiana, and Arkansas. Kor years a resident Of 
Texas, and with extensive acquaintance over these dis- 
tricts of country. Correspondence and orders solicited. 
Satisfactory references given as to character and busi- 
ness qualifications. R. W. Loughery, Marshall, Texas- 



STEAM ENGINE. HOW TO MANAGE. 

By J. C. S — A very practical paper on the subject. How 
to Are with wood and coal, how to manage the water 
supply, how to clean the engine, how to clean the supply 
pipe, how to gauge the pump, etc. With 12 Illustrations. 
Contained in Scikntific American Supplement, No. 
■?47. Price 10 cents. To be had at this office and 
from all newsdealers. 



INCOMBUSTIBLE MACHINERY 

WIPING MATERIAL. Much cheaper and better 
than Cotton Waste. Consumers and dealers should 
write for particulars to 

Bouijen & Remington, Kail River. Mass., U.S.A. 



General Agency for Switzerland for novelties of prac- 
tical value. Address B. 1052, to Rodolf Mosse, Zurich. 



WA WT^TTfc Selling Agents for Electrical 
illllJji/. Novelties. Battery Motors 
surprise electrical experts. Stampfor catalogue, 
$1U per day made. BUSH CO.. 24 Park Place, New York. 

for s\i,i:, ri.Asi;, ok rent. 

Valuable Property for Manufacturing and Summer 
Resorts. Large factory, with steam power and heat and 
other modern conveniences, water power, etc., and ten 
acres of valuable building sites on Lake George, close to 
railroad depot and post office, Caldwell, N. Y. Factory is 
suitable for large variety of manufacturing. For parti- 
culars, address John E. Alden, Glens Falls, N. Y. 



PHP QAI V -At a Bursa hi. —A small Stove and 

lUn VnLb Job Foundry in complete running or- 
der. Address W. T. B., care Scientific American, N.Y - 



Jhe S cientific A merican 

PUBLICATIONS FOR 1891. 

The prices of the diflerent publications in the United 
States, Canada, and Mexico are as follows: 

RATES BY MAIL. 
The Scientific American (weekly one year , $3.00 
The Scientific American Supplement iweekly), one 

year 5.00 

The Scientific American, Spanish Edition (monthly) 

one year 3.00 

The Scientihc American. Architects and Builders 

Edition (monthly), one year 2.50 

COMBINE* RATES. 
The Scientific American and Supplement, . . $7.00 
The Scientific American and Architects and Build- 
ers Edition 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition, 9.00 

Proportionate Rates for Six Months. 
This include? postage, which we pay. Remit by postal 
or express money order, or draft ro order ol 

MUNN A. CO.. 3til Broadway, New York, 




THE BACKUS WATER MOTOR. THE BACKUS EXHAUST FAN 



With or without Governor. Supplies from hydrant pressure the cheapest power known, t A Wonderful Air Mover. For Drying all kinds of goods (special Dryers built and re- 
Invaluable for blowing church organs, running printing presses, sewing machines, lathes, saws, suits guaranteed). Invaluable in Bleacheriea, Dye Houses, Hat Shops, Acid and Paint Works, 
coffee mills, fans, sausage cutters, elevators, and all machinery requiring light power. No Woolen and Cotton Mills, for removing steam, dust, smoke, hot air, acid fumes, bad odors, and 
firing, no fuel, noashes.no repairs, noiseless and compact. No extra insurance. Always ready. ' for ventilating Hotels, Laundries, Public Buildings, etc. High Speed Engine and Fan combined. 
Supplies from % to 10 H. P. Interchangeable jets and improved in every detail. Ref eren ces in ail parts of the co untry. 

Sonci fox- special circulars to tlio BacU.ua W ater Motor Go. Nowp.tK, ^T. 3". 
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Inside Page* each insertion > 
Back Page, each insertion • 



95 cents a line 
$1.00 a tine. 

The above are charges per agate line- about eieht 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
inn to appear in next issue. 
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OVERMAN WHEEL CO., MAKERS, 



CHICOPEE FALLS, MASS. 

BOSTON. WASHINGTON. DENVER. SAN FRANCISCO. 

A. ti. SPALDING & BROS. 

SPECIAL AGBNTS, 
CHICAGO. NEW YORK. PHILADELPHIA 



5.84 ig,763,459-f36,735 
17.53 
380.32 24,076X8.37*3-16 




V5,876^03 



THE BRIDGEPORT WOOD FINISHING CO. 

GRANVILLE M. BREINIG PRINCIPAL OFFICE 

"GENERAL AGENT & SUPERINTENDENT. NEW MILFORD. CONN. 

NEW YORK. CHICAGO OFFICE 8. WAREHOUSE 

OFFICE 24-Q PEARLS' .MANUFACTURERS °J ail EAST RANDOLPH S?. 



Wheelers^atent W00D7ILLER. . 

Breinig's Lithogen Silicate Paint. 



ADAPTED TO ALL CLIMATES ESPECIALLY MARINE EXPOSURES, 
PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE TO ANY ADDRESS. 



■3 



A m III a Wanted 50.000 Sawyers Q A \A# O 
^% #% WW O a n d Lumbermen t o O #* WW ^) 

A^^ send us their full address for a copy of Em- _ 
erson's iy Book of MWS, new 1890 edi- A 
tion. We are first to introduce Natural *^% 
WGas for heating and tempering Saws with* a* 
wonderful effect upon improving their qual- W 
ity and toughness, enabling us to reduce \~ 
S prices. Address EMERSON, SMITH C 
& CO. (Ltd.), Beaver Falls, Pa. O 



467<u The COMPTOMETER 

solves rapidly and accu- 
rately all arithmetical problems. 
Operated by keys. Saves 60 per ct. 
of time. Entire relief from mental 
strain. Adapted to all commercial 
accounting and scientific Compu* 
tations. SEND FOR CIRCULAR. 

FELT & TARRANT *FG. CO., 52-56 Illinois St., Chicago. 

ELECTRO MOTOR. SIMPLE. HOW TO 
make. By G. M. Hopkins.— Description of a small electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor wnich might be driven witn 
advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
v\ ith 11 figures. Contained in hCiENTiFiC American 
SupplkmkNT. No. 641. Price 10 cents. To be had at 
this office and from all newsdealers. 

PATENT STEAM-PIPE CASING 

— FOR— 

\ Underground Steam Pipes 




A. WYCK0FF & SON, 

116 East Chemung Place, 

ELMIRA, N. Y. 

[testimonial.! 
Watchmakers' Toots, etc. 

Engine was Set Up and Started bv our Printed Directions. 
Chicago, 111., m North Clark St., Sept. 17, 1890. 
Charter Gas Engine Co., Sterling, III. 

Gentlemen -.-The No. 1 Charter, with Gasoline At- 
tachment, purchased of you in March last, tills the place 
for which it was bought in every respect. My work be- 
ing light, I have not used more than one-fourth of the 
power it is capable of supplying, but huve no doubt from 
what it does now that I can call on it for all the work you 
claimed it would do and then have enough left over for 
the man "with ax to grind." The expense of running 
is also fully inside of your claim, and without exception, 
it requires the least care of any engine of which I know. 
Yours truly. S. A. DALE. 



NEW KODAKS 

You press the button, 
we do the rest." 

Seven New 
Styles and 
Sizes 

ALL LOADED WITH 

Transparent 
Films. 

For sale by all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 

Send for Catalogue. ROCHESTER, N. Y. 




Scientific [jook C atalogue 



RECENTLY PUBLISHED. 

Our new catalogue containing over 100 pages, includ- 
ing workB on more than fifty different subjects. Will be 
mailed free to any address on application. 

MUNN »fc CO., Publishers Scientific American. 

Mil Broadwny, New York. 




BIAS' 



GRADE 



I®" CATALOGUE TREE 



°*l.Y. 




POPE MFC. CO., 77 Franklin Street, BOSTON. 
Branch Houses: 12 Warren St., MEW YORK, 291 Wabash 
Ave.. CHICAGO. Factor. HARTFORD, CONN. 




If you want the SIMPLEST and BEST 

GATE VALVE 

for low pressures (below 60 lbs.) whether for 
Steam, Gas, Water, Oils, or Thick Fluids, 
investigate the "Handy." It is more com- 
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